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NOTES BY THE EDITOR, 



PROGRESS OF SCIENCE FOR THE VEAR 1869. 



Tox opening of the FiiciGc Railway nn<l of the SuezCaaal, snd 
be completion of the laying of the French Cable, are tempting 
Dbjecta to dwell npoD. 

it fitting to indulge in natioDal boasting, at the coin))le' 
ion of our lino to the Pacific, beforo we learn the exact condition 
I the road, and the thoroughness of the work ; althoagh the ra- 
idit; of ils execution, and its magnitude, might excuse an; dia- 
lay of national egotism. The opening, however, of our great 
j to the enterprise of both Atlantic and Pacific coasts, 
Dd to the cheap labor of Asia, is n result clearly to bo seen. 
We ahall soon be called upon to chronicle other Pacific Rail- 
Vaya; a northern, and possibly a southern one. As m the case 
pf the French Atlantic Cable, the Biicceas of later attempiH will be 
eccired as a matter of course, and tbo Pacific Railroad, whose 
lompletioD we note lo-day, will lose ito prestige among the com- 
ig number of routes to the Pacific. In the present Tolomo will 
e found accounts of the coal-fields of the territoiiea, Appr^en- 
ions of lock of fuel for our great railway, by the discovery of 
hese deposits, are seen to be ill-founded. It is felt that the Pn- 
lific Railway, with ail ita great I'ealities and possibilities, is inade- 
guate as a means of communication between our lines of coast, 
n has been redirected Co the Darion Ship Canal. An 
appropriation has been made by Congress to pay the expenses of 
i new surrey for this work, and an expedition has already sailed. 
The completion of the Suez Canal undoubtedly had ita share in 
Urecting publio attention in the United Stales to the possibility 
iri enterprise. This canal haa been o^oud. NtVJa mi.'QX«,f£iL'i% 
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the reporta ore somewhat coDtradictory in regBid"! 
thfi work. 

Sliallow iron etcam-ships arc being built on tlio Tyne, for fl 
naTigation of the canal- Mr. Ashbury, who sailed thn>agh the 
canal in his jacht, Cambria, writes that after Ukkirig careful sound- 
inge, he is of the opinion that no vosael drawing over einetcoD faet 
of water can pass through the canal. 

Tbe"NewYotk Tribune" states: "Two of the steamers of 
the Messageries Iraperialea (Fi'euch Company), of 2,400 tons 
burden, have safely passed through the Suez Oaniil. Sieamsrs 
di'awing fifteen feet can navigate the canal from Fort Said to 
Suez, with ease, in fifteen hours. The water does not wash atnif 
the banks as much as nppreliended. The complete success of the 
great work exceeds all espectations." 

The Suez Canal Company bos issued regulations for the navi- 
gation of the canal. Article I. states that the navigation of the 
Suez Maritime Canal will bo open to all ships without distinction 
of nationality, provided their drnnght of water does not exceed 
7i metres, Uie depth of the caool being 8 metres, equal to 20 
Engltsh feet. 

To-day we witless a return to old rontcs of commerce. In 
early times, the track of commerce belwcen the West and the 
East was by the way of Egypt and the Bod Sea ; from this com- 
merce Alexandria rose to opulence, and Venice became a first- 
rato power. Afterwards, by the discovery of the Cape route, 
trade was diverted into now channels, and Venice and Alesandria 
sank in wenltb and importance- The opening of tlie Suez Canal 
brings commerce back into its old channel. 

We are called upon to chronicle the successful laying of tha 
French Atlantic Cable. 

A project to extend telegrapbic communication IVom Cuba (nl- 
roady in connection with Florida) by Porto Rico, through the We* 
India Island, is favorably entertained. Prussia, too, we bear, is 
be^nning to think of securing mure direct communication with 
America. It has been suggested that if a cable were laid from a 
puiut on her seaboard round by the north of Scotland, aod by tlie 
western shore of Ireland, to join the Anglo-American cables Kb 
Valenlia, Prussia would send all the North of Europe messagaa 
by this route. 

It is understood that the Pnusian Government have had the | 
subject recently before them, and that n concession has bociT 
gi-antt-d to carry out au Atlantic wibie, having North Gennany j 
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for its terminus. The old project of tbe Noilb Atlantii^ is buing 
ngain mooted. That route was to go by Iceland, Greenland, and 
so on to Cunadft and tbe United States, Deumu'k being the as- 
Buracd staiting-polnt. The CLble toludin by the Bed Sen is going 
on satisfactorily, and an auxUinry line, one between MarseiLes 
and MultB, ia spoken of. 

All these projects indicate increased conTenieoco and gain to 
ttie public. At present the use of the ocean telegraph is confined 
to the commercial community; but ere long, when the tariff ia 
reduced from Euroxve to America, and to ludia, the general pub- 
lic will send meaaages as freely as they do by the land wires. We 
may reasonably hope, too, that tLe cost of submarine cables will 
b« reduced by and by, and this will do more to cheapen messages 
than anything else. 

In Northern Bnssia the oonstmction of a land lino ia far ad- 
rancwd to connect St. Petersburg with the month of the Amoor 
River, on completion of which only a submarine link will be 
wonting to complete the telegraphic girdle round the earth. 

Electricity and steam are the grttat agents of civilization. The 
introduction of telegraphic lines and railways in Russia and Asia 
is desdned to revolutionize this part of the globe. We Americana 
are >p( to think ouraelves the most progressive nation, and poiut 
iritli especial pride to our Pacific Kiulwuy. Russia, however, ! 
making great stridea ; and the English railways in India cuit 
pBte in dlfliculty of execution and magnitude with the Pacific 
Bailway. 

During the past year several improvemcula in riulway carriages 
bave been brought before tlie public. 

Mr. Robert F. Fairlie has invented a steam carriage which will 
round curves of 50 feet radius at 30 miles an hour, with, it ia : 
leged, perfect safety. The carriage, instead of seating the usual 
complement of 100 paaaengers (English car), seats only 66. The 
English papers arc enthusiastic in regard to this carriage. 

Tbe Portmadoc and Festiuiog Railway, in Wales, has also at- 
tracted much attention, from the narrowness of i(a gauge, 
feet only. The F^rlie carriage and the narrow-gauge milway 
will undoubtedly come into play ia difficult countries. 

We are certiunly far from perfection in the construction of our 

railways in America. Tbe fearful catastrophes tliat liave Inkcn 

place from cara taking fire have reawakened an interest in new 

netbods of heating them. Nn method has yet been devised U 

the difficulty sali^lkctorily. In this volume will be found 
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the description of an electro-heating apparatus. The introdnction 
of steel rails promises to make accidents from defective rails rarer. 

The English have lately turned their attention to the American 
system of constructing railroads. They have found, to their sur- 
prise, that in India they must adopt American ideas. Notwidi- 
standing its defects, it has been found that our system is likely to 
prove the best for their colonies. A commission of English engi- 
neers are now investigating our system with a view to the rail- 
ways of India. 

The brake power on several of the French and Spanish railways 
has been gi*eatly increased by an ingenious arrangement con- 
ceived by Monsieur Chatelier, of applying what has been termed 
** centre vapeur" to the engine, convei-ting it, for the time being, 
into a pump forcing steam and water into the boiler. 

At a meeting of the American Academy of Arts and Sciences, 
held in Boston, U. S., the Rumford medals were presented to Mr. 
George H. Corliss, of Providence, R. I., for his improvements in 
the steam-engine. The presentation was made by Dr. Asa Gray, 
the President of the Academy. We make the following extract 
from his remarks : — 

** It appears that within the twenty years since this machinery 
was perfected, more than 1,000 engines of the kind have been 
built in the United States, and several hundred in other countries, 
giving an aggregate of not less than 250,000 horse-power ; that 
as to economy of fuel, evidence has been afforded to the Rumford 
Committee, showing a saving over older forms of engines of about 
one-third. As to its other crowning excellence, 'uniformity of ve- 
locity, the purchasers of one of the engines, now in its eighteenth 
year of seiTice, certify that, with the power varying from 60 to 
360 horse-power within a minute, the speed of the engine is not 
perceptibly affected." 

While we chronicle the great works in engineering, the improve- 
ments of the past year in making steel promise still greater 
achievements. The Bessemer process has already done much; 
the later discovery of Bessemer, the high-pressure furnace, by 
which the melting of ores is accomplished much more speedily and 
economically than by the old processes, is destined, it is thought, to 
further cheapen steel. It is stated that Bessemer was led to this 
discovery by meditation on the cause of the heat of the sun, and 
the influence that the force of gravity, 27 times greater than that 
upon our earth, must have upon the intensity of that heat. 
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The Siemens regeneraling' furnaces are being rapidJy inlro- 
Inoed in tu this conntry. 
Tbesc proccsscB tend tonards cbcnpening a very first-clasa ma- 
riftl, which will undoubtedly aupci-sede iron fur almost all etruo 
ral parposea. Engineei's hesitate at present to use this material, 
[ace no adequate experiments have been made in regard to tlio 
iinits to which steel strnctnreH car be loaded with safety. Ex- 
ftrimcntal researches have been caiTied on for acme time in Eng- 
lOd. at Woolwich, under a committee appointed by the Institution 
r Civil Engineers, which promiao to supply thia want. 
The results of Mr, Whitworlh's experiments, tending to supcr- 
ide the hammer and rolls by foreing cast steel, while in a aeml- 
luld state, into strong iron moulds by hydraulic pressure, are 
Igardod with great iuterest. 

The use of pulverized fuel, experiments on which are now 
eing conducted, promisea, by surrounding each particle with 
the amount of oxygen whiclk \i needs for perfect combua- 
an, to utilize fuel to greater advaiittigo. 

"The Bulletin of the American Iron and Steel Association'" 
•tea that 65 now blast furnaces hare been erected in this 
>untry during the last 18 tnoDtha. It odds that it haa a 
icurd of ^8 more in contemplation, the greater number 
; tho West, nearly all of which will be built the coming year, 
those engaged can be assured of tho stability of the tariff. 
The '* Bulletin " comput«s the total product of Pig Iron in this 
during 18G9 at more than 1,900,000 tona. In 18ti5 (the 
ret year afler Uio war), it was but 031,000 tons,— an increase 
lUiOQt a parallel in the history of any country. 
St&el rails arc being largely adopted bothathome and abroad, 
be results of the experiments m^ide ai'e not merely satisfactory 
. regard to the increased durability of llie new material. They 
lonstrate that the section might bo materially reduced. The 
lem Railway Company, of Austria, was one of the ear- 
to experiment upon rails of Bessemer steel, and exhibited 
Imena of its rails at the cspositioa of 1867, With a weight 
per yard of only 45 pounds, the company obtained a steel 
nil having doable tho su-ength of tho iron mils of a larger 
section previously employed by tli'cm ; the cost to the company 
per ton of iron rails having been from 60 dollars to 70 dollai's, 
and that of steel rails being from W dollars to 100 dollars. The 
expense per running mile is still kept nearly within iu orii^nal 
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liraita, with a very great improTemont in regard to strength and 
diirabilily. 

Tbe Frencb Rnilwaj CompaoieB are also extensirelj introtluc- 
ing rails of Bessemer steel upon their roads. These rails, as 
manufactured at the principal French works, cost from 60 lo 70 
dollars per ton. 

There is a growing feeling among engineers and steel makers, 
that the compound rail, made wholly or partly of Bt««l, will 
prove more safe and eoonomical than any solid rail, for, if the 
some durability of track can ba obtained with a steel cap aa 
with an all-steel rail, the first cost will be greatly decreased. A 
rail made in two or three continuous parts, breaking joints, b 
ftlso a pi'actical insuronco against disaster from broken nuls. 

It is estimated that in the United States Irom 40,000 to fiO.OOO 
tons of steel rails are in use on our various railways. 

The Lehigh and Susquehaunah is entirely built of ateeL 
Other railways aro using tbem targaly, the Hudson tUver, 
Erie, and Pennsylvania Railways using 10,000 tons or more 
each. The last report of the New Jersey Railway and Ti'ans- 
portation Company says: "It is probable that steel rails will 
bo gradually Iwd tbe entire length of the road, the greatw 
durability of these rails overcoming the objection to their in- 
creased cost." 

Tlic nsQ of Bt«el rails will guarantee greater safety of lift 
and limb, and their introduction, therefore, -shonld be h&Qed 
with delight, for the term American rails has become a Bynonym 
for the cheapest and least durnble rails manufactured. 

Our late war Utugbt lis much in rpgard to ordnance and irOB 
ships. The great advances in the manufacture of steel, and tba 
discovery of new explosives, are destined to materially fOrtUfli 
our knowledge. 

The most noteworthy impi-ovemcnt of this year In fortifies- 
tions is Captain MoncrioPs system. By an ingenious devloo 
he lowers his gun upon its rocking carriage after 6ring, sndsi 
thcruby does away with embrasures (the weak pli 
tecting works), while ho gairs the advantage of reloading 
gun in comparative of safety. 

What influence the new explosives, picratcs. dyni 
ammonia powder will have on warlike operations, rei: 
■een. 

AlUtntlon has lately been turned to gas as a calorific agei 
trod. SUliman and Wurtz, l>y their researches, promise to 
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crease oar knowledge of its illmninaling power. Articlea will 
be found od page 90 bearing upon tliis subject. 

Prof. Tjndall aays Ihat the superiority of gas for light-housea 
over oil ia rendered very manifeat by tlio experiments lately 
instituted at Howth Baily and Wicklow Head. 

One cannot fail to Dotice the impulBQ which the completion 
of the FaciBc Railway, tbe Suez Canal, and the French Atlantic 
Cable have given to the desire iniplantod in the human breast 
to overcome natural obstacles. M. Lesseps advocates flooding 
the desert of Sahara by means of n canal, oud thus afford com- 
manication with the interior of Africa. 

Among the projects that have been re-agitated the past year, 
are the project of a canal around the Falls of Niagara ; a re 
largemcnt of tbe Erie for vessels of 1,000 toua ; one across 
Alleghanics in Virginia; one through the Isthmus of Darien, 
tlie expedition for surveying which has already started, and 
one from Huron to Ontario. In tunnels wc liave that of Mt. 
Cenis, 8 miles, and the Hoosac, 6 miles, in length, both i 
rapid progress; one of wrought-iron tubes at London, an 
another at Chicago ; tunnels proposed under the East and North 
Rivers at New York; under the Ganges at Calcutta, and under 
the Straits of Dover. 

In view of past achievements, it is not safe to pronoonce any 
of these projects not feasible. 

In physical science, Tyndall commenced the year with a pic- 
turesque account of a discovery of the peculiar action of light 
upon vapors. 

In electricity wo have no startling discoveries to chronicle. 
M, Jaruin, it is siud, has ascertained that magnetism car 
condensed for a short period in the same way as electricity. 
Prof, LoRoy Cooley, of Albany, has discovered a way of regis- 
tering Tibrations by means of electricity. His method will be 
round on page 163. 

He dispenses with the sirene, and obtains a direct regis- 
tration, the vibrating body itself opening and closing a circuit. 

We have about the usual number of new batteries to chron- 
icle. The combination of olemeuts to produce currents seems 
nolimited. 

The energies, however, of most of our physicists, both at 
home and abroad, have been directed to the field of spectrum 
aulysis. 
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The late eclipse iiudoubtcdij awakened greater iuterest in 
tliis new branch of science. 

Prof. Magnua has \atelj pulilialied a roseorcli apoo heat spec- 
tra. 

Aogsti'dm and Thalen liave also lately published laborious 
and accurate tublcs of the wave lengtlia of Ibo diU'erent metals. 

Roscoe'a work on Spectntm Analysis, published this year, 
presents the subject io a very lucid manner. 

We incorporate herewith the notes of Mr. Mchols od tits 
progress iu the field of chemiEtry, 

In Chemistry no startling discovery has been made during Out 
past year. Yet each year marks progress, especially in the OOB- 
tribntions Co the history of the compounds of carbon, and ea<di 
year adds to the number of those complex bodies which, a short 
^me ago, were found only ia the bodies of animals or in plants, 
but which now can he prepared at will, in the Inborutoiy. Es- 
pecial attention may be called to the prodoctiou dming tlie post 
year, by artificial means, of aluarinc, the coloring matter of the 
madderroot (vide p. 205). Such discoveries extend our views of 
the domain of chemistry and cauae us to have less apprehension 
in regard to the limited supply of many substances, the demand 
for which is continually increaBing. 

The publication by Professor Bunsen, of Heidelberg, of a paper 
onthe" Washing of Precipitates" (videp.210),ha9 wi-oughtagreat 
change in the manner of conducting in the latioratoiy an opera- 
tion of constant occurrence, that of filtration. By his method, as 
contrasted with that formerly employed, the saving of time 
amounts in certun cases to many hundred per cent., — an advan- 
tage which, at the present day, we cannot afford to orerlook. 

The researches of Graham (videp. 194)on tbemebilliccharactsi 
of hydrogen as deduced fi'om the depuitment of the alloys of pat 
ladiura and hydrogen show how close is the relation between 
mechanical foi-ce and chemical affinity. It seems as if he wars 
"led not only to manifest the metallic character of hydrogen, bat 
also to seize the very moment at which the phenomenon of the 
mechanical condensation of a gas by a porous body changes into 
a truly chemical combination." * 

The council of the Chemical Society (London) having deter- 
nuned to found an annual lectureship in honor of Faraday, the 
inaugural lecture was delivered ibis year (June 16) by the French 
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flicroist, Dutuas, who was emincDtl; fitted lo perform this du^, 
only on account of his having been an intimate fiiend of Fai^ 
aday, but also on accouot of bis gi-eat cloquenco, and on Recount 
of bis Qmiocnt position among the chemists of bis otra country. 
began with an adinirnblo culogj' of him whom his diacourse 
conun em orated, and then reviewed, from the stand-point of the 
present day, the progress of chemistry from its first beginnings. 

He paid tribote to tlio labors of Lavoisier, Dalton, and Prout, 
and, pointing out the analogies existing between the elements of 
iDineral chemistry and the compound iiidicals of organic chemistry 
(bo called), and at the same tinie the relations between the 
Atomic weights of those bodies which are now accepted as ele- 
Bicnts, bo argued the probability of their being themselves proved 
to be complex. 

The limits of chemistry he de Ones in these words: "The ex- 
dng chemistry is, therefore, all powerful in the cirt;le of mineral 
aUure, even when its processes are carried on in the heart of tlie 
tieaues of plants or of animals and at their expense ; and she baa 
advanced no further than the chemistry of the ancients in the 
knowledge of life and in the exact study of living matter; like 
(hem she is ignorant of the mode of generation. 

The accients were mistaken when they confounded, under the 
le of organic matter, sugar and alcohol, which have never lived 
with the living tissue of plants, or in theflesh of animals. Sugar and 
alcohol have no more share of life than bone-earth, or salts con- 
tained in the various liquids. Tlie chemist haa never manufac- 
jbired anything which, near or djslant, was susceptible even of 
appearance of life. Everything he has made in his labonito- 
belongs to ' brute ' matter ; as soon as he approaches life and 
rganization. he is disarmed." 
The medal whicb accompanies the Famday lectureship is struck 
palladium, and, in addition to this medal, Dumas carries back 
' France with him a medal struck in the alloy of palladium and 
fdrogen to commemorate the discovery of the alloy by Graham, 
The subject of the disposal of the aewage of towns becomes 
A\y of more importance. At the meeting of the British Ai^socio- 
at Exeter, a report was presented, in which were collected 
itlstiea showing the various methods adopted in towns and citiea 
the continent for utilizing the sewage, and that committee baa 
oed circulars to the town authorities throughout England ask- 
^ for aid in collecting information and in making cxperimenta 
regard to this matter. The earth-i'losut is finding favor, and, 



orgs 




BO doubt, will evetitaally Bupersede the water-c1os4t i 
districts, and in towns where a supply of water cannot ri 
obtained. The fnct that it hiis bi!en miiilc the subject of a p 
adds to ilB coat, and wiU retard somewhat its adoptiot 
oouDlry, but'now that aLtentJon has been cnlled to the matter, nee 
will be made, and with advo-ntage in a sanitary aspect, of tho 
principle which is involved in it, — the disinfectuig power of di; 
earth. 

" Like some oilier valuable discoveries, it seems sarprising; that 
nobody thought of it or applied it before. But the simple fact is, 
that the privy may bo made aa iaolToiisive as the com-barn by the 
application of about a pint and a half of dry earth every time it ia 
used. There are ona or two things about it Important to remem- 
ber; (t.) It should be earth (not sand or gravel), and should be 
thoroughly dried by exposure to the sun or otherwise ; (2.) Tha 
privy-vault should bo kept free from rain, from slops, and from 
excessive moisture of any sort. The more fluid thi-owa in, tho 
more dry earth required to absorb it. How often it happens that 
a country hold ur boarding-hause, crowded with people, becomea 
late in the season disgusting and unhealthy from deeompoainz, 
muleria) when a few sbovelsful of dried earth thrown ii 
privy once a day would remove all offence." • 

It has been proposed for dried earth to substitute ch 
which would be regenerated by burning. It is staled lliot j 
hundred weight of charcoal per month would be auffident fi 
closet UBod by six persons daily. It is not likely. Iiowover, 1 
this modification will find extensive adoption, except ii 
peculiarly aituated." 

Wo incorporate herewith the notes of Dr. Kneeland on J 
progress in biology ; — 

' ■ The theory of Darwio is steadily progressing in the estim^ 
of naturalists ; indeed it may b 

theory, as it has been demonstrated, in a. few inslnnces at Iti 
both in the vegetable and animal kingdom, that ' natural sefl 
Uon,' or the survival of the fittest, is one of the causes of the f 
Isting TArieiics and so-ealled species among animals and plu 
No naturalist can now presume to sneer at or ignoi-e this a 
dred theories, when such men as Lyell, Hooker, Huxley, t 
Owen reject utterly tho doctrine of innumerable special acta I 
creation, and accept in variously modified forms tho developmel 

* Beport «f MnuuihiuKilLi State fioud of fie^lh, ia;o 
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©r living things by the operation of laws impressed upon them 
the beginning. The ' derivative hypothesis ' of Owen, detailed 
pp. 267-270. apparently meets the approval of niitunilists moi-e 
generallj than any other; thia maintains the incessant new de- 
Telopment of living beings out of non-living material, and sees 
the grandeur of creative (wwor, not iu the exceptional miracle of 
one or few original forms of life, but in the daily and hourly call- 
ing into existence many forms by conversion of chemical and 
I physical into vital mrides of force ; his conclusion is that, from tlie 
magnet n-hich chooses between steel jind zinc, to the jihiloaopher 
who chooses between good and evil, the difference is one of de- 
, not of kind, and that there is no need of assuming a special 
miracle to accoant for mental phenomena. 'Natural selection' 
Blso is operative in the case of men, among whom there is a per- 
petual survival of the fittest ; in the most barbarous conditions of 
mankind the struggle is almost entirely between individuals; in 
pToporUon as civiSization has increased among men, it is easy to 
tnco the transference of a groat part of the struggle, little by lil^ 
tie, from individuals to tribes, nations, leagues, guilds, corpora- 
tions, BocieticB. and similar combinations ; and accompanying thia 
tatnaferenoe has been undeniably the development of the moral 
qnalitiea and of social virtues. 

"The Social Science Associations are actively working out the 
great problems of moral and physical evils incident to civiliKation, 
Specially those pertaining to hygienic or sanitary reform. The 

It step in the moral elevation of a community has been found t# 
'he the diffusion of knowledge of sanitary laws ; cleanliness and good 
jkeatth are recognized as the beet foundations of public prosperity. 
Hence science is constantly progressing in attempts to secure for 
tbe masses of the people cheap and wholesome food, pure air and 
^^fare water, ventilation of public buildings and the crowded dwell- 
bgs of the poor; the removal of sewage, so as not only not to 
pOnt4uninate the eailh, air, and water, but to convert it, even in 

IT own honses, into an inodorons and valuable fertilizer, has 

sen successfully accomplished. Firc-exting^ishing and life-saving 
Qtparstas, both on land and sea, bave reached a high degree of 
USciencj; man ia gradually obtaining the mastery over the epi- 
Hemio diseases which have for ages decimated the human race ; 
■nd the return from human to vacpinc lymph direct from tbe cow 
prtll restore tlio wavering faith of the public in the efficacy of vao- 
plnation, and eventaaily put a stop to the ravages of small-pux. 

The recent successful employment of chloral as an aniestheiic, 
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b; the stomach iDSlead oTtbe lungs, and rts nndonbted e. 
s Bedstive in nerrous diseases and uisaiu^, has drawn U 
tioD of phfsiolugica] cbemUts to the nesfij oDespIored &« 
action of medicines bj decompo^doo within the inmost n 
of the body. 

D«ep-8ea drcd^ngs have revealed an extensiTe and rnried 
range of life at depths heretofore deemed naienanled, and bare 
proved that there u a band of organisms encircling the globe at 
the bottom of the ocean, — these orgaoisms, too, resembling 
those foand in the imroeneelj remote cretaceons epoch. The 
•mceba, dc»cribcd on p. 291, seems to be one of the links which 
connect the inorganic with the organic world, its organlcss tissns 
being capable of combinitig physical forces bo as to aesumc organic 
functiona." 

Great advances have been made in celestial chemistiy during 
the year, tliroiigh tfac medium of spectrum analysis. 

The observations of Baggina by means of this delicate method 
have proved that the star Sirios is receding from the earth at the 
rate of 29.4 miles per second; the observations of Huggins bava 
been confirmed by Father Seccbi, made ut Rome. It is thou^bl i 
that the resnlts of these and similar observations may o 
lead to a dotenuinatioa of the molion of the solar system in sp| 
By the same method of analjala, truces of aqueous vapor k 
been discovered in some of the planets. 

ThePreudentof the British Association, in his address at E 
^ns details Lockyer's discovery : — 

" Alter having observed the remarkable spectrum of | 
prominences during the total eclipse, it occurred I ~~ ~ 
that the same method might allow the prominences to be det 
at any time ; and on trial ho succeeded in detecUog them the 'd 
day alter the eclipse. The results of his obsenrations v 
by post, and wore received shortly after the account of 1 
Lockyer's discovery had been communicated by Mr. Be La RtH 
the French Academy. In the way hitherto described a prom: 
i» not seen as a whole, but the observer knows when its ii 
Intercepted by the slitj and by varying a little the position of] 
•lit, a fcries of sections of the prominence are obCuiDed, by puts 
which together tho form of the promineDce is deduced. Sbol| 
after Ur. Lockyer's communicBtion of his discovery, Mr. Huggj 
who bad been independently engiiged in the attempt to render C 
prominancea visible by the aid of the spectroscope, succeeded j 
■oolng a pruminencu as a whole by somewhat widening the «lll| 



find using a red glasa to iliminiab the glure of tlie light, admitted 
bj the slit, tbc pi-omiuencs being eeen by means of the C lioe ip 
the red. Mr. Lockjer had a design for seeing tlie promincnccB as 
B whole by giving the slit a rapid motion of smnll extent, bot this 
proved to be superfiuoas, and they are uonr hubituallj seen with 
their actual forms. Nor is om* power of observing tliem restricted 
to those which are so situated 'that ibey a,ve seen by projeoUoR 
ontsido the snn's limb ; such is Ibe power of the spectroscopic 
method of observation, that it has enabled Mr. Lockyer and 
others to observe tbem right on the disc of the sun, — an important 
step for connecting them with other solar phenomena. One of 
the most striking results of the habitual study of these promi- 
nences is the evidence they afford of the stupendous changes 
which ai'e going on in the centi-al body of our system. 
Froininences, the heights of which are to be measured by thou- 
sands and tens of thousands of miles, appear and disappear in the 
course of some minutes. And a study of certain minute changes 
of position in the bright line F, which receive a simple and 
natural espl.ination by refeixing ihom to proper motion in the 
glowing gas by which that line is produced, and which we see no 
Other way of accounting for, liave led Mr. Locbyer to conclude 
that the gas in question is sometimes travelling with velocitiea 
comparable with that of the earth in its orbit. Moreover, these 
exhibitions of Intense action arc frequently found to bo intimately 
connected with the spots, and can hardly fail to throw light on the 
disputed question of their foi-mation. Nor are chemical composi- 
tion and proper motion the only physical conditions of the gas 
which are accessible to spectral analysis. By comparing the 
breadth of the bright bands (for though narrow they are not 
mere lines) seen in the prominences, with those observed in the 
speoti'um of hydrogen, rendered incandescent under different 
physical conditions. Dr. Frankland and Mr. Lockyer have deduced 
conclusions respecting the pressure to which the gas is subject in 
the neighborhood of the san." 

Since the discovery of Lockycr's, Janssen's, and Huggins' 
method of viewing the prominences, Ziillner has discovered a way 
of seeing them as a whole. Hismethodwillbe found on page 322; 
Prof. Young's method will be also found in detail on page 315. 
He makes use also of the Cline, and likens it to looking at the sun- 
set sky through a chink iu the window. It is thought that this 
method may be used to advantage in the coming t'c&tialtotVen.'oa. 
The total eclijjse of August 7th, 1869, was ^ery IvA'j o^isKvifti.- 
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The " American Jounial of Arts and Sciences" tlins speaks oflbt 
arrangements made for observing the pheuomenon : — 

"Few asti-onomioal phenomena have probably ever called ont 
a more thorough!; organized system of observalioa than thai 
aiTunged for tlie recent eclipse. The line of total obscuration 
crossed the North American, continent diagonally, entering the 
territory of the United States at'Behring'a Straits, in about the 
65th degree of latitude, and longitude 90° west of Washington, 
while it left our shore at the latitude of 34° and the meridian of 
Washington Itself. It traversed a central belt of well-populaled 
territory, yet there seems to have been scarcely a town of any 
considerable magnitude along the entire line which was not gar- 
risoned by observers having some special astronomical problea 

An appropriation was made by Congress, at its last sesrioOi' 
Darrying oat a series of obaervations under the direction of 
Superintendent of the Nautical Almanac, and Prof. Coffln 
succeeded, by the liberal aid of the Navy Department, and tht 
very generous and extensive facilities contributed by some of tlie 
principal railroads, in providing for an amount of work which tot 
• mognilude, variety, and thoroughness, seems large beyond 
proportion to the sum placed at his disposal. Three cities li 
BurUngton, Mount Pleasant, and Ottuniwa, were occupied 
astronomical, photographic, and physical observers under hla 
rection, and special observers, pi'ovided with telescopes and in- 
struments for determining geographical position, wei-o sent by 
him to the North and South, to fis the limits of the belt of total 
obscuration. 

The Navy Department, besides mnhing other provisions, seat 
observers to the western shore of Behring's Straits; and the W«r 
Deparlinent detailed Dr. Curtis to make special photugraphia 
observations at Des Moines, Iowa. 

The Coast Survey established parties on the Yakcn River. In 
Alaska, at Des Moines in Iowa, Springfield in Illinois, 
ingdon in West Virginia, and perhaps at still other stations, 
that at Springfield being amply provided with pUotographlo 
aorvers and apparatus. Most of the principal observatories 
wise organized expeditions of greater or less magnitude. 
Washington, the several observers arranged independer 
of investigations, stellar, spectroscopic, physical, and meteorol 
leak From Cambridge, a large party wout to Slielbyvilli 
with large photographic outfit, and spectroscopic equipmej 
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From Albany, a similar party went to MaUoon, Illiuois; othera, 
from Clinton and Cliicago, went to Dus Moines, from Cincinonli 
to Sioux City ; nad the number of private aBtranomera who estab- 
lished themselvoa along tbo central line with telescopes and other 
apparatus of investigation must have been exceedingly large. 

The tieginning and end of the eclipse seem to have been ob- 
served a few seconds later, and the beginning and end of the 
totality about fiilecn aeconds later than the predictions of the 
American Nautical Almanac. As regards the esact position of 
the central line, and of the limits of the total belt, wa have as 
yet insufficient information to determine the degree of accordance 
with computation. There can be no doubt that materiaia have 
been collected capable of improving the adopted values of the 
moon's diameter and horizontal pai-allax. One of the most iuter- 
eaiJng resulta ia the introduction of a new and accurate method of 
determining the time of first contact, by observing with a spectro- 
scox)e the graduul occultatiou of the bright lines of the chromo- 
sphere. This we owe to Prof. Toung, of Dartmouth College, who 
formed one of Prof. CoQln's Nautical Almanac party at Burling- 
ton. By keeping the centre of tbo alic directed to the point at 
which the contact is to tolce place, the observer is forewarned of 
the approach of the moon's limb, by the shortening of the bright 
lines belonging to the chromosphere. The lino C is well adapted 
to this purpose, and is seen to grow steadily shorter, until it is 
totally extinguished. Tbo moment of disappearance of the last 
bright ray is of course that of tho first contact, which is thus ob- 
served with the same care and accuracy as any other appulaive 
phenomenon. Although the first contact, as determined in this 
way by Prof. Toung, waa noted some (ive seconds before its rec- 
ognition by any other observer. It was subsequently found by 
Prof. Mayer to accord within a small rraotion of a second with tho 

me OS determined by measurement of a series of photographs 
n during the &vst minute. 

Prof, Harkucss, of Wasliington Cbscrvatoiy. observed at Des 
9 the spectra of five protuberances, no two of which gave 
Bio same lines. In the corona spectrum be found no abaorptjve 
}, and but one bright line. Measures of the protuberances 
jireifl made by Prof. Rogers, at Des Moines, who found the 

trgee^ to bo nearly a minute and a half high, and observed n 

MSDiiar honeycombed or cellular appearance in all of them. 

_>edal search was made for Intra^murcurial planets by Prof. 
Isfewcomb, at Des Moines, aecoi-ding to the pliin suggested by 
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Min in Uie April number of the " Amflrican Journal of Sdenoe 
and Arts," with Ivro &-ijicb object-glasses, having a field «f 
aboQt 20° eacli, and preTiously clamped to the desired poaltinn. 
A Hmilar acrutiDy of Iha ecliptic near the sun was made bj Dr. 
Gould, at Burlington, in coanection with Prof. Coffin's jhik;, 
tising a Tollefl' telescope of five inches' aperture and a field of 
nearly 2°, provided with owiulting discs at the fociu. But 
neiUier of these observers, nor any others engaged in aluilu «- 
search, found any indications of planols nearer than Merciiry. 
Dr. Goald says in a letter to Prof. Morton: "An oxamin^ 
tjon of the beautiful photographs made lit Burlington and Ottnni< 
wa, by the section of your party in charge of Professora Mtym 
ftud Himes, and a comparisoa of them with my akeichea of ihi 
corona, liave U'd me to the conviction that the radiance arooad 
the moon, in the pictui'es made duiing totality, is not the ooreu 
at all, but is actually the imago of what Lockyer has called tin 
ohromosphere." 

Prof. Pickering, of the Massachusetts Institute of Technology, 
who observed at Mt. Pleasant, Iowa, concludes his report as fab 
lows: — 

"An Increase of heat and actinic power is observed in Iha 
beginning of tbe eclipse, caused by ap increased brightness of iha 
■un'ediso near the moon's limb. The spectinim of tbe ooreiB 
appears to be free from dark lines, but may contain two or thrta 
briglit ones. Its stria) are spiral rather than radial, and its light 
Is utipolariied. The sky adjoining it, however, reBeciing light 
from the earth, shows strong signs of polarization." 

From Prof. Winlook's report we learn that " The chromo- 
jsplicro was carefully examined both before and after tbc ecUpM. 
Only three lines could bo seen, C, one near D, and F. During 
totality only, the brightest protuberance on the lower limb of the 
nun was examined carefully. In tlie short time occupied in ge^ 
ling into this, nothing was seen but a faint continuous spectrnm; 
hat Kincc the observing telescope took in only a small part of tbt 
■IMQtrum at once, nothing conclusive can lie inferred from i 
obwrvaLion as to the non-existence of bright lines in 

" During totality, eleven blight lines were seen. Bceidi 
three deseribed above, there -was a short line at or very nc 
Ui(i throe linos of B were bright and very sharp, and there 
fonr lines above F. Although these lines were very bright 
dark ground, ail of them but the three seen before tlie ei 
disappeared Instantly on the first burst of sunlight, and the 



point in Uie sun's diBC w:u examined with greal care after totally 
withont findiug a.uj of Ihe lines but those nbove described. 

■■ The pliotogiapli of the corona, tttkea at Shelbyville, ebows a 
llatteniDg at the exlremitics of tlie sua's asis, and an elevation 
about the eqnalorial region. The sppearance can be explained 
by the hypothesis that it is a pbologrnpbic vieir of tlie sun's 
atmosphere, and the form is that which it would nsBume from 
the sun's rotutioD about its axis with its nppor surface disturbed 
by the protuberances or planes below, and by large waves which 
ore to be expected in such an atmosphere." 

ThH report of Com. B. F. Sanda, U. 8. N., Superintendent of 
the U. S. Naval Observatory, on Ihe late eclipse, just published, 
is an exhaustive one, and compares favorably with the best efforts 
of a aimiiar nature on the other aide of the Atlantic- 
Prof. Kirkwood, of Blooinlngton. Indiana, has lately published 
two able pnpers ; one upon the periodicity of the solar spots, and 
another on comets and meteors. In the drst-nauieJ paper be dis- 
cusses the disturbing action of the planets on the sun's envelope, 
and suggests the hypothesis that a particul.tr portiitn of the sun's 
■nrface is more favorable to spot formation than other portions. 
From his discussions he concludes : — 

1. A connection between the behnvior of sun-spots and the oon- 
figuntion uf cci'tain planets has been placed beyond reasonable 
doubt. 

2. The Iheoty, however, of spot formation by planetary influ- 
enco is encumbered with anomalies and even inconsistencies, un- 
le^ we admit the co-operation of a modifying cause. 

3. The hypothesis that a parlitmlar part of the solar surface is 
more susceptible than others to planetary disturbance is rendered 
probable by the observations of different astronomers. 

4. The 11-year cycle of spot variation is mainly dependent on 
~ e influence of Mercury. 

6, The marked irregularity of this period from 1822 to 1867 is In 
Wt great measure due to the disturbing actiou of Venus. 

6. Wolf fi 66-year cycle is determined by Che joint action of Mer- 
7 and the earth ; and, finally, the hypothesis proposed accounts 
ir oil the well-defined oyPles of spDt>variations. 
In tliB paper on comets and meteors. Prof. Kirkwood considerB 
the probable consequences of the erin's motion through regions of 
sjHice in which cosmical matter is widely diffused, and compares 

I these tbooreiical deductions with the observed phenomena of oom- 
etl, Aerolites, and falling stars. 
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From the rnriatioa in the number of observed comets and tiie 
periodicity of sliootiiig Bt»rs, it ia canclatled thiit during the intei^ 
val from 700 to 1200 tlie 3o!ar system waa passing tbrougb. or 
neiir, a. meteoric cloud of verj grent extent; that fi'om 1200 to 
1700 it was ti'avevsing a regicn coniparaiirely deslitnto of snch 
mattev; and that about the commcDcemcnt of the 16th contain It 
Kgaia entered a similar nebula of unknowu c:Ttent 

The present Eari of Rosse has been engaged upon the determi- 
natioD of the radiation of heat from the moon. It appears from 
his research that the greater part of the moon's heat which re&chea 
ihe earth appears to have beea first absorbed by tlie lunar siirfocs. 
The amount of lunar heat appears to indicate an elevation of 
temperature for the moon's surface at full moon of 500° F. 

Full arrangements have been made in France and Eoglaud to 
observe the coming transit of Venus, Some constants in astro- 
nomical science will be tested by these observations. 

The new facts in geography may be Ihna summarized : — 

The explorations and discoveries in South-caste I'n and East 
Equatorial AlViea. 

The additional and conclusive evidence now brought to light of 
a climate in the ice-bound region of the Arctic, at a past and re- 
mote period of time, resembling that of the countries lying new 
the equator. 

The marvellous results of the deep-sea drcdgings of Profs. 
Thompson and Carpenter, revealing the existence of animnl life 
at immense depths in the ocean, where it has been supposed tn 
have been impossible. 

The very general disturbance throughontthisyearof the CRnKk 
suifoce by earthquakes, distinguishable not so much for the oSImM 
in particular localities as for the wide distribution of the pbenoiD> 
ena over tlie globe, and its appearance in parts of the world whaA 
such disturbances have never been previously witnessed witUl 
the memory of man. 

The attractive power of mountains, discovered in the pendulnm 
experiments made during tho past year at tlie observing etatioot 
upon the Himalayas, in India. 

The diflcoveiy of trees of enormous'size in Australia, on« ot 
which was found to be 69 feet in circumference; of gi-eat deport* 
of valuable coal tliroughout the whole of New Zealand, a 
finding of coal upon the bordt'rs of the Caspian, verifying Inilt 
last partioaliir a prediction of Humboldt, made fony years a 
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both of whicli discoveiies are of the highest importonoe to oom- 
merco. 

The anthropological researches in Europe, Asia, and ATricn, 
rerealiag the structure, mode of life, and eustoms of tlio earliest 
inhabitants of the earth. 

The ossembliDg at Copenhagen, LL9tAug;ast,of the International 
Congress of Prehistoric Arcbteology, under the auspices of the 
King of Denmarlf, interesting in the circumstance that it brouglit 
into communication with each other learned men from all parts 
of Europe, and for the valuable information the papers and de- 
scriptions elicited in respect to the three successive periods of 
man's earlj history, known as the stone, the bronze, and the iron. 

The return of Capt. Hall fi-om the Arctic regions with valuable 
information respecting that mysterious country. % 

The exploration by Dr. Hayes of the remains of the early 
settlements made on the south-eastern shore of Greenland. Tho 
return of captain Adams and his ouen from the esploration of the 
Colorado and its tributaries. 

The completion of the French exploi-aliona of the river Cambodia 
lo the province of Tunan in China, the official details of which 
have not yet appeared, 

Tho expedition of Sir Samuel Baker into the interior of Africa, 
which started last October. 

The escape of Captain Livingston, of the American ship Con- 
gnwB, through a cyclone of extraordinary intensity and force, and 
the gaining of valuable information thereby. 

The expedition of the Russian Merchant Soidorow, In Iiis own 
Bteomer, around the coast of N'orway, and through the polar 
ocean, to the month of the Pitschara. 

A dispatch from Bombay, Oct. 6, states : A letter has just 
been received here from Dr. Livingstone, the great African 
traTeller. Ue was at Lake Bangweolo at time of writing (in July, 
1666), and was in excellent health and spirits. He mentioned that 
he believed he ha'd at last found tlie true soui'ce of the Mile. 

A caravan arrived at Zanzibar, Oct. 14, 1869, bringing tho news 
that Dr. Livingstone bad arrived at Nigi alive and well. 

A later report, at our time of writing, Feb. 5lh, 1670, states that 
be lias been burnt as a wizard, by a native chief; it is trusted that 
time will contradict this. 

In ft letter to the Eari of Clarendon, he says: "I think that I 
nuf safely assert that the chief sources of the Mile arise 
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betvreeo 10° and 12° south latitmie, or nearly 
assigned to them bj Ptolemy. 

" The springs of the Nile have IjUhevlo been senrcbed for tmj 
nracli too far to the north. They rise some 400 milesi south of the 
most southerly portion of Ui« Victoria Kjanza, and, indeed, 
BOnth of nil the lakes except Bangweolo. 

An InteniQttonal Exhibition of select works of fine and 
induatrial<art. and scientific invenlians, is to be held in 1871, at 
South Kensington, England. This is the first of a series of 
annual cxhibitiana. 

The inoTeracnt which estnblisbed the South EtinsingtonMuBCrnn 
is having its pniallel in Massachusetts and Hew York. It is 
proposed to eatablish a museum of the line arts in New Ynrfe and 
Boston. At the last session of the Legislature of Massachusetts, 
the following resolve was passed ; — 

" Baolved, That the Board of Education be directed to consider 
the expediency of making provision by law for giving freo 
instruction to men, women, and children, in mechanical drawing, 
either in existing schools, or in those to he established for that 
purpose, in all the towns in the Commonwealth having more 
than five thousand inhabitants, and report a definite plan therefor 
to the nest General Court. [Approved June 12. 1869,]" 

It is felt that our common subools do not give tbe light training 
to the industrial classes, and that if we are to have skilled 
mechanics, we must educate them. In view of the gi-eat nataral 
advantages of the West, wc at tbe East can hold our ground only 
by skilled labor ; and the proper education of tlie lower clas 
txu become a qaestion of vital importance. 



We present the readers of the Aioniju, of Scientific 1 
COVEEY for 1870, with a fine portrait of Benjamin Pixaj 
LL, D., Professor of Mathematics, in Harvard College, 
Suporiut«ndent of the United States Coast Survey. 



ANNUAL OF SCIENTIFIC DISCOVERY. 



MECHANICS AND USEFUL AETS. 



PACIFIC RAILROAD TIME TABLE. 

ime and disWDcea is given by tbe 



Haw York lo Chimgo, TIL, Sll 3ii( 

OUiCBgn to Oraabu, Nsbraaka, I'll 24 j 

Onuha to BrTHii, K>8 4:1 

Bryu lo OgdoQ, Uufa, 233 1U( 

OedgotoBlko.Noiiulii, vinCcDtnlPutiGeR. R., ... 218 l:'t 

ffikotoSunmentn. Ca]., TikCoDtrmlPiuilitiR. R *6'j 31 

SBmUDUito to StM Fnaoluo, tia Weilgra PutiSo R. R., . IIT 3} 

8,353 IGI4 

Thus a total distance of 3,353 miles is made, according to tiis 
__ schedule time, in 6 days and 174 hours, ucLuiil time, by a 

traveller'swalch.fromwhichwe deduct 34 hours, difforence of time, 
'twn going West, leaving the uppureut time consumed in muk- 
IK tbo trip 6 diiys and 14 Iiuurs. 

it Son Francisco the mails will connect with the various steam- 
lilp lines rnnnlng on the PociQc, and may be landed at Honolulu 
l9 dsyi from that city, or 15j days from New York. They can 
■ttch JajMu in 19 days from Saa Kranciseo, or 2&i duys from 
lew Tork, or 33 to 34 days from Great Britain — thus beat] ng 
le British niails sent Tia Suez, S to 4 weeks. The trip 
etween Yokohama, Japan, and either Uong Kong or Shan^hiLi, 
I reitdily acconiplishcd by the Pacific Mail sleum^hius in from 

to 6 days, whii'h. added lo the tiaio in reucbing Japan, will 
iro (he through time necessary to reach eiihcr of the above- 
ftmt^d porta of Cliinft. 

'Xhs mails for Australi.i, it is lliotight. will hereafter go vlit 
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Sun Frtincisco, as the AustraUuD and New Zealand SMar 
Company intend ti-an^rcning the terminus of their line, i 

bas been ninning rrom Sydnoy to Piinama, so as liere»l\or U 

from Australia to Taluti, thence to Honolulu, and Lhenoe lo Sfta 
Francisco, inakin)!; 28 days, schedule tiaie, whii'h will give Ud 
monthly mail to Australia in 34 or 35 days through time. 



THE KAILWATB OF IHDIA. 



I 

And 



A great deal has been said and written respecting the com] 
lion ol' the Pacitii; Bailway aurosa tho American continent ; i 
much praise has been very justly bestowed upon iha enorgyof 
the American character which bas brought the worlt lo its present 
posiiiion. While, however, we are lavish in onr expressions of 
admiration for tbe great qualities which have thus been called 
into existence, we ought not to lose sight' of tlie still greater 
works which have been accomplished in Imlia, in tbe maiterof 
railways. A vast work has been can-led on silently and unobtro- 
eively, and under difficnllies even greater than any wtaieh have 
been experieneed in regard to the Fui'iQc Raitraad, and we claim 
for those by whom these great works have been itchieved some 
share of that admii'ation which is given ro freely and so fairly \o 
our American cousins. Tho Pactfle line, including us it docs the 
two separate. si:h em es of the Union Pacific and the Central Pacific, 
is about 1,700 miles in length. Two of our leading Indian tines, 
namely. The East Indian and the Ureal Indian Peninsula, at pres- 
ent in work, have a joint mileage of 2,2^0 miles, and when 
completed it will be 2,768 miiox, greater by mure than one-half 
of the whole length of the Pacific road. Like the PaciQo iIkm) 
lines cross our Indian empire from east to west, and connect 
Bombay and Calcutta, just as the Facllio forms tho conneotiiig 
link between San Francisco and New York. By meaaajg 
the East Indian a railway conneets Calcutta with ** 
more than l,D00mile8 di.stant from each other; in tha 
Madras and Baypore are connected by a line crossing Sontlf 
India; Nagpora, in Central India, is connected with tbo pot), 
Bombay by means of the flotilla and Funjaub line; Lahore Iqi 
north-west and Eurrachee in the Indus are brought into d*~ 
connection wilJi each other. There are now actually cotnpl 
and at work in India, 3,942 miles of railway, or about 6O0 a 

than tho whole mileage between New York and San FrancL , 

and there remain to be completed of tines already sanetioofd 

1,666 miles. This gi'cat extent of railway bus been conslraoied 

in ft country many thousands of miles diHtant from England. 

where, with a trifling exception, tho whole of the capital 

ftiqiTided. For the construction of these works there w« 

^ to be shipped from this country 3,629,000 tons of goodi 

-'f 3H,1{63,000 pounds, and which was conveyed in &, 

■ -lerloa no snch difficulty as this was experieni 

--w formed, was enabled to carry the iron 

r the construciAon. Ibo conw&iiVwvs -wi 
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MECriAXICS AND LSI.FCL 

ilwuys at Iioihp ; the 
hud to be borne over i lion sun li* of r 
'of a searoya;;e. Tliv cou.-trui-i ion of ihe IniliuD luilwuys has 
'prexMed diffit-ultiea of n much more rorinJil^ibla cliiLnicier tliiin 
'tbose wliii'li hiive been mel wilii im the Pudliclinp. It is tnin 
that tlib niiliviij bits been can-ied over vast pining and mountain 
ranges of which liLlle \ta.i known, and in tho luce of tlio iitla<'k»i 
of hostile Indian tribeg. In Indiii, the woi'ks were earned oat in 
the faee of diffii^uldea connected "with Ihe oppressive heal of the 
climate ; through foresm and juiigle>i whJL-h were ihc refiOit of 
Bavage tmimaia, and the people eniptoved were natives of the 
country, apeakiag a language untinowii to ibo»e by ivfaom they 
were employed, and who^e bubiia and modes oriife unfitted them 
for labor Buebae Ibiilon which they were en^a^d. Gieot woika 
anch as lho«e of tlie Bbore Ghaut and ThuH Ghaut incliues pre- 
aented difficultiea equal to. if not greater, tbitn any c.xperieni'cd 
In tile crossing over the Rocky Mountains. Streams wider und 
more rapid tlmn met with-between Omaha and Saa Franciiu-o 
have been suci^evsfully bridged, and pregent some of the greatest 
triompiiB of modem engineering soieoce. — Engineering. 



Ur. Login, at the meeting of tho BritiEh Aaeociation, com- 
Btenced by stnljng genei-til CNjnclusions ho had arrived at, to the 
effect that tbe abrading and transporting power of water was in- 
creased diremly as the velocitv and inversely as the depth ; also, 
ihat when flowing water baa once got its proper lotul of Bolid 
^nBtter ia auspenfion all erosive itciioa ceased. In short, that it 
gllas like a balanee, the load being always equal to the power, 
'ttbicb power, somehow or other. ini:reasea as Uio velocity became 
peaier. and dccrea^d as the depth of a stream increased. Nature 
'■-Jwaya a^ustjog the load to the various circumstances. Ho then 
[are a short description of the plains and rivers of Northern 
ndia. and. by the aid of diagnims. went on to argue that rivers 
_Iuwing through atlnvial plains were rais^ing rather than lowering 
ibetr beds, and, though this sitting-up process may be vei^ Blow. 
je- it was satislaijtory to the engineer to know that the I'oundo- 
lloni of bis bridges would be aa safe, if not safer, a hundred 
years b^nee. as they are now. In speaking of the changes ol the 
rattrse of rivers, he aaid that there was more or less a constant 
cutting going on, on the concave banks of a river, with n lilling- 
lip process on the opposite side. Tho next subject referred to was 
uo denudation of the high level plains of Northern India called 
.*■ Doabs " (two waters), and locally known by the name "'' 
■** fihaneer " land, in contradistinction to the term " Khadir, 
low TulTey lands, through whleh the large rivers, fed by tho melt- 
ing snoWB, now meander. Mr. Login said that tbi- liigher ridges, 
•r "l»cb boQes." of Ihcs^ Doubs were not caused by any up- 
i«ar*/s, but nm-e I'oriaeJ ii\- the deoudalwn ol v^itsae ^iv^ \s'<'^ 
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plains; and, ns the rainfnll wits three or four times as great in the 
Tjillej of the Giiii^^B fis that or the Indus, these bui^k bones in tliu 
plains of the Punjrmb diaappeared, as well as all defined drainage 
lines some 50 miles below the hills, for the simple reason that 
the water spread over these pliuns and was absorbed. To this 
peculiarity in the Punjanb par^cular attention was drawn -, for Mr. 
Login argued that, if stanuing crops and ^ras!) conld permit, with-' 
out receiving injury, the rain whicb fell higher up to Bow through 
rather than ovor those standing crops, surety the same waifT 
could flow over an iron rail at very slow velocities, seldom, if 
ever, rising to such a height as to interfere with a locomotive 
passing over the line; however, if it did, the obstrnction conld only 
last for not more than one day in a whole year. By actiug nn thu 
principle, Mr. Login believed that hundreds of Lliousands of 



pounds can he saved in the construction of railways in Upper 
India, as no embankments or masontT culverts and biidges would 
be required in crossing such high level plains as the Beohna 



doaiis, which he had Eiirvey«d; while, by pounding back those 
flood-waters by embankments, and forcing it to find an escape 
through culverts, was more costly and dangerous, for it increased 
the abrading and tranauorting power of the water, at the very 
point where alone it could do injury, namely, where it crossed tin 
r^. In support of his arguments he quoted actual occurrencei. 
He urged tnat deep foundations for bridges was the proper motje 
for spanning the large rivers of India, and that only the opening 
for both the main sti-cam and the inundation water should be pro- 
vided, while any little water that might be left behind in the 
swamps, or low ground whicb is below the level of the niain river, 
should be drainoil ofl' by what he calls " spoon-moatbed syphons." 
Speaking of the minor torrents, he briefly referred to another 
description of bridge, resiing on " inverts," with deep, massive 
curtain walls, which may, with economy, be introduced in some 
instances; and concluded by stating that once the abrading and 
transporting puwer of water was more fully investigated! tii« 
engineer could proceed with all descriptions of works affeclBd bj 
flowing water with greater confidence and economy, instancing 
harbors on the Madras ouast. "which province, from being at prM- 
cnt a tinanciai lo^s to the State, would soon become prodta'"'' 
both to India and England, by increased a 
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BETWEEN GUABD, DRITEB, AND FASSEMQI 

Hr. S. Varley. at the meeting of the British Association, read a 

Kper *■ On a System of Cnmniunication between Guards and 
ssengers on Railway Trains when in Motion." The system waa 
appliedin 18G6, and is now in use on the Royal train, and it has 
since been adopted in other tr^ns. He believed electricity to be 
the best a^ent tor signalling on rolling stock, and the difficulty in 
applying it, he believed, was more with reference Xa the mechani- 
cal parts Uian the electrical. Three electrical sy.ttcms had beet) 
applied to railway tmvetlmg : one usQd by Mr. Preeco, on the 



AND USEPCI. ARTS. 19 

Jouth-Western Railway; one by Mr. C, V. Walker, on the Groal 
Sastem Railway, applied ta trains wliich run -20 miles without 
^^ ' a by Mr. Martin on the North- Western Riulwa; ; 

one which formed the aubject of this paper. In- 
oilated wire is run underneath the carriages, and tlie iron worlis, 
he coupling bars, and the wheels are connected electiically to- 
■ether. Two insulated wires (one of which is connected wiih 
] wire underneath the ciirriages, the other to the iron work) 
} led up to each compartment, and when these two wires are 
XOUght in contact the telegraphic circuit is closed, and the alarum 
It ringing. The carriages are connected together by meuna of 
Qzitale conductors, and these are aUo laterally connected with 
le insulated wire underneath the vehicles. The apparatus in the 

£rd's van consists of a battery placed in a bos, and an electric 
nm, and on the engine is another alarum. 
Bndle in any of tiie carriages the alarums are set ^oin^ 
■"in of moving the handle sets free a spring, and the handle is 
:d, and cannot be put in its original position until the spring 
r lock is opened, which is done by means of a key in the posses- 
■"n of the guard. No electrical knowledge is needed to work or 
!p in order the apparatus ; the maintenance of it is not costly, 
1 the alarums, batteries, etc., can be easily shifted from o 
in to another. At the request of the Board of Trade, in 186( 
in was fitted up with this apparatus, which had travelled 250 
riles each day, .'.nd been started and stopped by its n 
:. F&lmer, M.P., said thai, in the Huase of Commons, Mr. 
Iiight said the rope system — merely a rope running above the 
r of the caiTJage, with no communicaljon with the inside — 
! the best, and at the same time simplest and cheapest system, 
it bad been adopted on the North-£astern Railway, and had 
n found to be very inefficient. He wished to know, what in- 
*Testigationa the various systems had undergone by the Board of 
Trade, and whether this system was actually in use on the rail- 
way. Mr. Partes agreed as to the inefficiency of the rope sys- 
tem. Mr. Tarley, in reply, said the various plans were tried at 
York. The cord system failed, inasmuch as it was not detective 
of the person giving the alai-m. His apparatus had been tested 
daily for two years, the train being started with it, and it had 
worked regulaily. As a practicai proof of Uie uselessness of the 
cord communication, he might state that it was attached to the 
train that took them to Plymouth, when it was pulled but failed 
to attract attention. He believed it was only adopted to satisfy 
public opinion. 
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THB CHAmiEL RAILWAY, 

J. F. Bateman, F.E.S., at the meeting of tiie British Associa- 
piiper on '■The Chaimcl Railway." Ho referred at 



Bome length to the advantages which would 

uoua railway communication between England atvA'Ei-v 

the various prupoaala fov effecting that objacb bj &\,afui%\' 





DISCOTEKY, 



dilven benenlh Ihc bed of thu sen; bj submerged roarlwnj's atiil 
lubes; b; lurge ierr3'-boaU carrying truias on board; And by 
bridges to ba ciiriieil oa piers Tarnied on islands to be BUnk in the 
Straits. A feiry-boat, lai^u enou;;h to receive a whulu orilinitr; 
tr.-iin on l>onrd, wonid l>c a miiterinl impnivcmont on tho present 
TntHiiiB of conveyance. Such l>oata caunoli hnwevor, be em- 
ployed, except by tlia consiructiop of spcuinl harbora on «auh 
coast. With reference to a tunnel, it has licen proposed to driiii 
one of ordinary size for a daulile line of railway, Vbloh shall in- 
seend by a gradient of one in 60 on each side of the channel to a 
depth of about 370 feet below the bed of the sea. The total 
length of the tunnel would be 30 miles, of which 22 would bv 
beneath Oie sea. A special eommisMon, appointed by the Em- 
peror of the French, recentlj reported in favor of a subnuiriDe 
tunnel. We piopose to lay a tube of cast iron on the boUnm Of 
the sea, between coast and Roast, to be comraeneed on one «ile 
of the channel, and to be built up within the Inside of a horizon- 
tal cylinder, or bell, or chamber, which shall be constantly pushed 
forward as the building up of the tube proceeds. The bell or 
chamber within which Uio tube in to be constructed will bo kbuut 
80 feet in length, 18 feel internal diameter, and composed of ca»- 
iron rings 8 inches tidck, securely bolted together. The interiot 
of the bell will be bored out to a true cylindrical enrfaco, like the 
inside of a steam cylinder. The tube to be constructed witbia it 
will consist of cast-iron plates, in segments 4 inches in tliicknan, 
connected by flanges, bolted together inside the tube, leavine a 
clear diameter oi^IS feet. Suii'uunding this tube, and rornimg: 
part of it, will be constructed annular discs or diaphragms, tlio 
outside cii-cumference of which will accurately fit the interior of 
the bell. These diaphragms will be furnished with arrangemenU 
for making perfectly water-tight joints, for the purpose of ci- 
eluding sea-water and securing a dry oliauiber, within which the 
various operations for building up the tube, and for pressing for- 
ward the bell as each ringofthe tube is added, will be performed, 
There will always be 3 and generally 4 Of these water-tight 
joints contained within the liell. A clear space between the end 
of the tube and the end or projecting part of the bell of 36 fMt 
will bo left as a chamber tor Lhe various operations. Within this 
chamber, jrawerful hydraulic presses, using the built and coio- ' 
pleted portion of the tube as a fulcrum, witT, as each ring is com- 
pleted, push forward the bell to a su^cient distance to admit Uw 
addition of another ring to tlie tube. The bell will slide overtha 
water-tight joints described, one of which will be left behhid M 
the bell is projected forward, leaving 3 alw.iys in opentthw | 
against the sea. The weight of the bell andof the machlowr 
within it will be a little in excess of the weight of watf>r dl^ 

E laced, and therefore tiie only resistance to be overcome by lit ' 
ydraulic presses when pushing forward the bell is the frietioa 
due to the slight difference in weight and the head or column of 
water pressing upon the sectional area of the beQ against iim HT 
witrd motion. In like manner, the specific gravity of lbs liC 
wSIi be a little iu excess of the we\g\\t, ot -waKKt iiUsJ^ V 
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T to obtain a firm footing ujioii the bottom of 
i »ea, the tnbpjwill be weighted by a liniug of briuk in cement, 
jad for funfapr protection will be tied to ibe sround by screw 
Bflesi which wiir pass through stuffing-lnxes in the bottom of 
ihe Ui>>e. These piles will, cfurinz the construction of the tube 
Irithia the bell-chamtter, be iDtrocn]ce<t in the annulnr spare be- 
wu(-n the outside of the tube and the inside of the bell, nnd will 
' b0 screwed into the ground as tho^ are left behind bj the pi-o- 

SssioQ of the boll. The hydraiahc presses, nud the other hy- 
nlio machiDcrj which will be employed lor liltin? and fixing 
tbo various segmenta of the tube, will be supplied witli the power 
required for working them from nocumulators on shore, on Sir 
WiUUm Armstrong's system, and the snpply of fresh air re- 
quired for the sustenance of the woriuuen employed witbia the 
bull und within the tube will bo insured also bv steam power on 
■bore. As the tube is completed, the rails will be laid within it 
ir the tntius of wtigons to be employed iu bringing up segments 
t the rings as the; may be required for the construction of the 
h>be, ftod for taking back the waste water from tlie hydiniuliu 
~ aetM, or any water from lesikage during the conatrnction. The 
e wUl be formed of rings of 10 feet in length, each ring cnn- 
iting of 6 segmentB, all precisely alike, turned and faced at 
a flanges or joints, and fitted together on shore previously to 
' - ■ ' '0 the bell, so that on their arrival the s 
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e from all dangers aris- 
ing from aneliors, or wrecks, or submarine currents. The build- 
pg of the tube will be commenced on dry land above the level 
f ef the sea, and will be gradually submerged as the tube length- 
Ms. The first half mile will test the feasibility of construction, 
tar that will have to be built both abom and under water. 
Wfaea onoe fairly under water, the progress should be rapid, und 
it la estimated that the whole undertaking may bo easily com- 
pleted in R years. The precise line to be taken will probably 
1X9 between n point in close proximity to Dover, and a point in 
ckiso proximity to Cape Grisnez, on the French coaxt, wliure the 
ses bed on this line nppeara to be the most uniform in level, and, 
wbile tlree from hai'U rocks and broken ground, to consist of 
WftrRs sand, gravel, and clay. The average depth of water is 
Kbout 110 feet, the maximum about SOO feet. Un the line aug- 

Siit«d tlie water increases in depth on both sides more rapidly 
au slsewliere, although in no instance will the gradient be more 
. thaa about one In 100. The tube, when completed, will occujiy 
about 16 feel in depth above tlio present bottom of the sea. Up 
to ibe point on each shore at which the depth of water ul>ove tlie 
depth of the tube would reach, say SO feet at low water, un opi-n 
pier, or other protection, would have to be constructed for the 
purpose of pointing out its position, and of preventing vessels 
striking Bgninst the tube. The tube at each end would gradually 
emerge from Iho water, and on arriving above the level of the 
an would be connected with the existing railway syebMita. XK» 
di»lauc« Mcron* the Cbiiuutt ou the Hue cboacu u u\)ou>V '!.l nk'i>u&. 
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The tube aa proposed is large enou«:h fov the pjusa^e of car- 
riages of Uio present oriliniLry construL-tiaD, an^ to avoid the dI>- 
jeutions to tbo' use of locomotives in a tabe of so great a lengiii, 
It is proposed to work the tfaffic by pneumatic pressure. Tbo 
air will be esbausted on one aide of the train ivnd iorced in on the 
other, and so tho required difference of pressure will be eiven for 
caiTjiug the train tbrougb at any determined speed. Powerful 
steam-enginea, for exhaustlog uud foreiuc the oir into the Uibe. 
will be erected on shore at eikub end. This system of woi'liioj 
the traffic will secure a coDBtaut supply of the purest air. B^ this 
system of working there would scarcely osiit the chance of ocd- 
anol — no collision could take place. There would never be fold 
air within the mbo. The pneumatic system c«q be as cheaply 
worked, and be in every w&y preferable to locomotive power. 
Combined goods and passengui' trains might be sent through the 
tube at 20 miles an hour, with occasional express tnuna at 30 
miles an hour. The entimatcd cost of the whole undertakiag is 
8,000.000 pounds. Mr. Chalmers estimates the total annual revenue 
at 1,300,000 pouuds. The working espensea would be amply cov- 
ered by 150,000 pouuds, letivius about 14 or 15 per cent, dividend. 
Mr. Bidder remarked that this siitiiect had not been witboat 
interest to him, as it would be recollected that he made a few 
remarks on it when presiding over the section ut Norwich last 
year. The almospheiic system, wliicb was a veiy old subject, 
and which bud been tried to a. very great extent in this neigbbor- 



hood, failed on account of using a small tube with a Inrge pres' 
sure, but it was different with B large tube. He btdieved the 
pneumatic principle was the only one that could be adopted ta 
work the tunnel. He thought there would be a 'Ufficully in get- 
ting the united actions of iha two goveiTiments to carry out tlM 
wi>rk. Unless the tunnel was workfd pneumatically, he would 
rather cross in the prosent boats. Until an experiment had bwn 
made to test this plan, and the probable cost, it would be more 
reasonable to consti-uet a huge breakwater, aud build vessels that 
should be adapted to cross, except on speL'ial occasions, with cvr- 
tuinty and dispatch. 

Mr, C, Vignoles believed that if ever there was to be a tunnd 
to Colikis it must be on this pi-inciple. The real cause of the hiil- 
nre of the atmospheric system was not as Mr. Bidder put il, biU 
from an accumulation of heat in the air-pumps. It would never 
pay OS a commercial undertaking, as there was not sufficient traf- 
fic; but it might be done by the governments. They, as ongi- 
neers, considered the scheme a practical one ; but he was afrMidit 
must be left to the next generation to caiTV out. 

Mr, Bntcmou, in reply, contended that lie cost would not ex- 
ceed his estimate. 

JIT. WASHINOTOH RAILWAY. 

The depitt is 2,085 feet above the level of the sea. or 1,117 feal 
above the Whit* Mouiiliiin House. This leiivca a grade of SfiOt 
fuul to bv oveniDiue, us the liuigUt ot lUtt mu\niW.iu is G«-Jti6 IM 
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above the lerel of the sea. The length of the road ia two miles 
and Ihirleon-sisteentbs. 

Tbe heaviest gmile ia 13 inches 1o the yard, and the very 
UgfatMt, one inch to the foot. A part of the course is ovL-r " ila- 
cob'B Laddtrr." the lig^sag portit>n ai the old bridle-p*th Ijiti^ 
just nbove the paint where the trees are left behind. Tho raif- 
nmd takes a ^oerally straight line, however, curving sliglitly, 
only to maintain a direct course. 

Tfho lowiraotive pnshes the car before it np the incline, and 
boih run iinan three rails, the centre one lieing a cog iiiil. The 
engine anil car are kept npnn the track by friction roliurs nnder 
ihn hide of the cog rail, and the spjiiianoes for stopping the de- 
Sfwnt are ample. By moans of atmospheric brakes eitlier the car 
or (.-ngintt conld be sent duwn alone at any given rate, fn»t or 
alow, and there are also hand brakes operating with equal direct- 
ness npon the central wheels, together nitb other means of gov- 
dns the machinery of locomotion. Ever^ competent poi-son 
X> na» examined the road and the running machinery pro- 
moes both as safe as they could poesibly be made. The land- 
!-plaoe at the V>^ of the mountain is directly in the rear of the 
jgraph office, and but a few i-ods fi-om the door of the Tip-Top 



KLBCTKICtTT AMD lUILROACS. 

[ tha railroads in France electricity is taking the place of hu- 
wotubfulness. On many lines there arc contrivances where 
of a train is automatically announced to neighboring 

Itaelf before and behind, so tLat its progress and appear- 
itra alike indicated. 
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WBT DO SAILWAT CARKIAGES OSCILLATE? 

^ere is so prevalent an idea that tbe unpleasant, and, to the 
'UUB, injurious oscillation of railwiLy coaches is due to the 
a being loo wide for the line, that the following explanation 
o in thn" Times," by Mr. CbarlesFox, isof much importance, 
b to the public and the " companies : " — 
'.The oscillation of railway trains, more especially at high ve- 
Uea, producing what is ordinarily called 'gauge concussion.' 
■ — w serloiis source of wear to the permanent way and rolling 
11 r^lways, and as a consequence, of great expense, to say 
htnff of the discomfort it occasions to passengers, and is. in 
opinion, caused, in vei-y great measure, by tlie use of wheels 
lima ot which are portions of cones instead of cylinders. 
"Ufa well known to engineers tliat the tires of mil way- wheels 
i gt-ncrally coni'd to an inclination of one in 20. It is cmi- 
' ire<! that these were first intn>dueed by Mr. George Stephen- 
., hi the expwtfltinn of fiu-iliuiting the passage <if vebiclea 
H)d rarwB, by tiieir adnpling thenibelvee, lbvoUft\»\,WK ■v«fto«* 
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I, to the different lengths of the two rails on which thf^ 
were ninnintj. Tliis, however, is not tho case in pracliee, as ony 
one will find ii|.k>ii carefully inve^tigalin^ llie matter, iiiiisaiuta 
as, in It VL-hicle passing i-ouDd a curve, the fliinge of the off (on 
wliei^l will bu fonnd close up to the outer rail, while that of liic 
aft near wheel will be found running with its flange close up lo 
the inner one, so that no benefit whatever accrues trom the um 
of the cone, even in going raand curves. 

'• The question of passing wiih steadinesa over straight linef 
?o(Mus to nave been altogether overlooked in tlie introJucdon ti 
coned wheeU, for it will be obvious that with the inch ' phi/' 
ikllowed between the tires and the rails, unless one~balf of such 
play be conBtuntij preserved on each nide of the way, two whi^els 
slaked noon the same asle «rill be running upon different diame- 
ters, and. consequently, a struggle arises which cannot fail to 
result in osoillatlon. inasmuch as the moment one of the flanges 
touches a rail, that wheel, bocoruing larger thun the opposite one, 
turns it off from the mil, only to make the opposite one perfonu, 
in it« turn, the same operatiou, when serious oscillation is the re- 
sult. 

•■ Aa I have alrendv stated, no advantage is found to ariw in 
tile use of conical wheels in passing round curves, and as much 
evil results therefrom, on straight lines, I have constnicted op- 
V7ardof 250 miles of railway abroad, in the rolling stock of whiob 
I have depni-ted from the usual form of wheel, and have DSed 
only cylindrical ones, and have, aa ] eipccled, been gratified 
witli the satisfactory reports I have received of the steadiness ot 
truins supplied with them. 

"Now that main-line companieR are rnnning their expren 
trains at such high velocities, this oscillation is becoming a very 
serious matter, not only as a question of safety, but nl»(o one <rf' 
great discomfort to the passengers, to say nothing of the enor- 
tnous cost occasioned Ijy this destructive action. Iwould. there- 
fore, venture to recommend, that should any one desii-e to test tlie 
correctness of the principles here stated, lie shonld select a en- 
ringe known to bo most subject to oscillation, and place under ti 
4. cylindrical instead of conical wheels, and let this earring* 
mn In an express train, care being taken to avoid the oscillation 
of the two adjoining carriages with conical wheels being commu- 
nicated to It, which would be effected by the introduction of two 
ig. instead of liie shorter op( 
s perceive the advantage of o 
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THE USE OF OODIITER-FIlESSimE STEAU IN 
EHOINE AS A BIIAKE. 

M. L. DeCbatelier gives the histoiyof the improvement asfol- 

" Aljout the middle of I8G5. when first I thou<;litof org-inisingi 
pys-tem of experiments for I'emoving the difficulties of feven 
ilii' steam, 1 began by trying whether it would be posatU 



b« cxperiniODted 

^~9 difficulty found ii 

" 1st. inJL'cUon of 

" 2d. Injectioa of 



apparatus of M. de Bergue. I booh convinced myself 
tbe heatiBg of the cylinders wunt on so mpiill; that tliia sys- 
waa inapplicable for any length of run. It vrna then that I 

n the 

ler and the lower end of the exhaust-pipe, iu order to supply 
ro a jet of steam or of water, and to ftirce into the boiler the 
Hio fluids, — Bteam or gases discharged from the cylinders by 
stroke of the piston. I pointed out three combinations 
in BucoesBion, aeeorfing to the greatar or 
oouipletely cooling the cylinders. 
i;ean) mixed with air. 
team in suSuient excess to prevent the en- 



Sofa 
~. Injection of water, instead ofstenm. 



Duld be condeosed before reacliing the cylinders. This idea 
incorrect. During the working with steam reversed, the 
}r ocuea to be iu a state of violent ebullition, and is only car- 
OTcr in small quaoUCies; and, besides, when the steam ex- 
nds in [fisutng from the boiler, it dries, and the small quantity 
irster brought with it is almost entirely converted into stciim. 
^ Tbe first experiment witb a mixture of steam and gases drawn 
^^ the cylinders did nut give favorable results. With the Jnjeo- 
Bof an excess of steam — a system which I characterized ns an 
i tttam en^'ne — more satisfactory results were obtained, 
i it was found uossibic to work with a. moderate admission of 
Itm with light loads on moderate gradients, without bnmi[^ 
I packings, and witliout injuring tiie rubbing surfaces. We 
'~~ in Fmnoe the example of a railway on which 300 engines 
•Illy n cock for the injection of steam, and the substituLiun 
lhf.4 for the gnsea drawn from the smoke-box lias proved suflB- 
it to render the counter-pressure steam applicable for stopping 
i shunting in stations, and for moder.iting the speed in the de- 
nt of goods trains on gradients of one in 260. Indeed, tlio in- 
Mion of shiBm alone has been eSeutuolly applied t« light trains 
H abort incline of one in 32. 

md complete 
water. To 
ipltla tbe absorption of the heat produced by tlie compression 
be cylinders, to force back the stenm into the bpder. and to ren- 
the reversal of tbe steam an absolutely innucuous operation, 
er is the only appliance. 

When we speak of injecting water i^suingfrom the boiler Into 
cvlindurs of a locomotive engine, it must be borne in mind 
; It is not water in the state in which it would flow from a 
)blln i it is at a high temperatu;-e when it issues from the 
er, and rushes into spaee nt atmospheric pressure. It enters 
DM into ebullition, and becomes steam at 100° C, in qusnti^ 
'espondiiig to the beat employed. 



AMnhal of acresTiFiC discovert. 

" The new system of rovcrsing steam has been, until n 
limited to the use of a mixture of steam and water. Th 
aecTs to wbom I hail entrnsted Ibe task of mnliiDg the fir 
followed my instructions with some apprebension, endeavorinz U"' 
much as possible to avoiil the injection of water into the CTliDdore. 
The result has been that, even now, in Spain, where these first 
triala were made, the use of counter-prcSHiii'O steiiiu has not had 
the success witicb it has had elsewhere. In France, the part 
pbiyed b^ the water was better utiderstood ; it haa tteen auun- 
{jaatly injected, and the rosuLls hare been most satisfactorj ; but 
np to the mo(nent when I had an (ipporlunitj of pergon;uly ex- 
pei'imentiDg, in order to verify the correctness of my first eoncep- 
tlons, Bteam was universally considoreil as a necessary agent, and 
was used in a greater or less proportion. It was supposed that 
its function was to fill the cylindei's during the perioa of aspirv 
tlon, and that it sei-ved as the vehicle for the water which was 
shut in with it, behind the piston, at the moment the period ot 
cushioning and forcing buck uoninicnced. It was supposed UiAl 
the water led from the boiler was applied directly to the absorp- 
tion of heat. 

" I have shown tliat the water is converted into steam from the 
nionient that it enters tlie cylinder, even during the period of aa- 
piratiuQ, and the conclusion is that not only is it not required to 
take steam directly from the boiler, but that the nddition of bUUQ 
to the water, beyond a certain limit, might beoome prejudidtd. 

" 111 every case the substitution of steam for, or the addition of 
steam to, water results in a discharge of a less moist SleatD 
Iron) the cylinders into the lioiler, and it is the same witli the 
steam in the exhaust-pipe used for aspiration. The rubbing sui^ 
faces are therelbru drier, and the friction greater. The more the 
proportion of steam is iiicreased, the more these effects become 
»pn?ihle. At last the steam actually diverts the water indispon- 
sal>le for til c abiioriition ol the heat, iilthou»h large quantities of 
st«-am cR'ape l>y the funnel, and although no gases from t^' 
smuk.'.lmx get into the cylinders. J 

" The intervention of steam during the working with inveraoj| 
mi^siiMi, unlieas required for some particular pur^se, wU 
shall jKiint out pi-eaontly, is always more or less prejudicial. . ,„_ 
rule, in fact, should be, to add the least possible qnautity of steun 
to the water. The wet steam, on the water issuing from (be 
boiler, gives this minimum proportion. 

" The apparatus to be fitted to Uie locomotive, to admit of work- 
ing counter-pressure steam as a brake, is as simple as the princi- 
ple itsi^lf. It consists of a tube of an inch to an inch and a quarter 
in diivmeior, — one inch diameter is vei-y convenient, — which com- 
municates between the boiler and the «xhausUpipe, and a dis- 
tributing cock by which the driver regulates the supply. If, as I 
advise, nltliough it is not indispensable, it is dosii'ed lo have tlM 
p()wuT of iujecting water and steam alternately or simultaneously, 
a second cock la placed, with a short tube as a branch from the 
first, at tt short distance from its origin. The one tube entats 
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llie liailer below the lowest level of the water, the otherabove the 
Itigbest, so that steuni only shall pjiss thi-ongh the latter. 

■• When tlio engines have exiernal cjlinders, the exhuust-pipe 
divides into two bmnches. The injecilon-tube must therefore 
knTe niso two braiiches; one goin^ to the under side of cni?Ii 
!l>»DCli of the exhaaet-pipc. The bilurcalioa should be perfectly 
^mmotrical, so ihut the water tield in Eusponsioii in the eteam 
may not take the tine of Btocpest tiescnnt, uuu that the distribution 
to each cylinder may be equal." 



■«' 



From Auchincloss' Report of the Paria Exhibition we extract 
the following: — 

"The practice of nations seems much divided on the subject 
of the proper material for car-wheels. The wmnght-ii-on wheel 
is almost eiclusirely adhered to in England, Fi'aucc, and Pru: ' 
-while Holland and Austria discover features worthy of attKotion 
In the c&st iron. The general properties of the cftst-iron spoke 
wheel ore familiar to uTi. The Rocii?ty of Pi'ovldence (limited), 
whose office is ot 208 Quai Jemmapes. Paris, display specimens 
of rolled wronght-iron wheel ccnti-ea, without weld, whose radial 
•ectloo is similar to an I-beam. Upon such centres the tiro \3 
held with 4 seven-eiehth inch rivets. 

"The Society of Mines and Steel Works, Bochum, Prussia. 
,fxbibits a remarkable cnst of wheels. It was formed by 
^Mocking the flasks 22 wheels high, with the hubs in contoot, 
And ibca pouring in cnieible steel through a aide-ninner. Al- 
^tboQgh this east was made more as a matter of curiosity, it is 
** — lite customary with this company to arrange them in tiers of 

wheels each, and thus save tiie numerous side-runners rc- 
YlQDired when cast singly. One swinging of the set in the lathe 
'ftDswers for facing up all the treads and flanges. These wheels 
bsve » single plate, tind ara 40 inches in diameter. The Aus- 
^^an exbibi^ons ai-e by A. Ganz, of Ofen, Hungary, and Mr. 
%erao, of the same section of country. The former gentleman 
[i) the moiit exlensire manufacturer in Austria, and makes a 
looble-platcd wheel, similar in desinrn to that known in America 
Is the ' Snow Patent.' He exhibited a wheel S8 inches in diamo- 
ler, cast ill 1856, which has served under a 10 ton four-wheeled 
iragan for the past 11 years. The tread of this wheel appeal's 
in excellent condition, the metal close-grained without signs of 
Itonpj-comblng. 

"Tho director-general of the Austrian I. R. P. State Railway 
fSodety certifies to the fact of this wheel hat'ing run 50,000 miles, 
Tba raid on which these wheels are used is 419 miles in length, 
(uid pursues a south-easterly course from Vienna through Elunga- 
1;, In respect to climate the trial is most severe. Its merits are 

I^'OertKlnly appreciated or the shop number would not extend as 
Sigh MS 84.981, which was noticed on a wheel ca^t during the 
truseni_jcar. The wheels, as usual, have 3 core-holes i "' 
"*■ onlj /jeculiari'ty about Iticso ho\cs is z. N -""ctiiw 
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So AKNtTAL OF SCIENTIFIC DISCOVERT. 

near the opening, into wbicb, when the core is remoTcd, an eighth 
of an inch ahoe^-iron disk is sprang'. This metliod is emplufL-d 
on wheels ilusi^ied specially for passenger coaches, and prerents 
the entrance of stones, which, ratlling within a wheel of : ' 
diameter, become a source of mnch annoyance."' 



WOODEH WHEELS. 
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Tlie directors of the New York and New Haven Railroad have 
dei'iiled, as an experiment, to use wooden wheels on some of liiO 
ears upon Ihcir road. Quite nnumber of these wheels have brctt 
pui;chased, and will be Bubstitiited for the present iron ones on 
some of the new cars. They sire nnderetood to cost nearly treble 
the price of 11*00 wheels, bnt are considered quite as cheap in the 
end. Tbe^ are made of elm or teak wood, and bonnd witli stuel 
tires. Besides being less liable to break by the action of 
they make less noise. 
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An experiment has been made at Munich for the purpose of 
determining if a rail way -carriage wheel rolls regularly wiiliuut 
sliding, so that by recording the nnmber of revolutions of « 
wheel, the cireumference of wblch is known, the distance accom- 
plished could be accurately ascertained. The difference between 
the meaanroment by mathemalieal instruments and that obt^ned 
by noting the revolutions of the wheel was found to be no more 
than one sixty-eight thousandth of the whole. 



A NEW AI.ABH-BBEX FOR LOCOUOTITES. 



A new alarm-bell was tested on the Detroit and KOlw&t 
Bailroad lately. The invention consists of an ordinary bell, 
weighing about 100 pounds, placed on the pUtform of the loco- 
motive, immediately over the cow-catcher. A rod altaclied to 
the eccentric shall causes a clajjper to strike the bell each turn of 
the driving-wheel. The bell is suspended loosely, and revolvca 
from the lores of the stroke it receives, so diat all parts of the 
surface are equally exposed to wear. The advantages of thia 
an-augcment are a coatinuoua sound, slow or rapid in proportioD 
to the speed of tlie engine, each 15 feet producing a stroke of the 
boll. In case of an accident, the raili'oad company can always 
prove that their bell was ringlnff according to law; and owing to 
the position in which this bell is placed, the sound can be 
distinctly beard about 3 mit«s in daytime, and by night i 
miles or more, the m'ound and the continuous rail, both excellent 
conductors of sound, assisting in carrying the vibrations. Tlie 
Detroit and Milwaukie Railroad have 24 of these alarms already' 
in use, and intend to pruvida all their passenger-en gii 
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IMPROTED TRACTION 



It has been too much the pi-actice of railway luniingera to con- 
AlvT only Ibc increased dunibility of steel. A luss sinking, but 
perhaps equally important adraotage, ia tiiat it has double llif 
ebength and more than double tho stiffness of iion. Some 8 
^jears Eince, Mr. George Berlcle^ madi.-, in Engluad, above SOD 
testa of the stiffness of eteel and iron niil^ of equal strcliun. The 
Bails were supported on Meet benrin^, and ]oade<l with di*nd 
prc3!<ure st the middle. Tlio first: rails tried weighed 68 poumls 
per yard, and loads respectively o-f 20 tons and sQ tons wure ap- 
plied. The average of ii7 testa of the Ebbw Vale Co.'s and two 
other staudard makers of iron rails, gave, with 20 tons, a deflection 
of five-eighths inch and a pormaueut set of one-half ioch. With 
80 tons Uie deflection was two and one-filUi inch and tlie perma- 
int set two and one-sixteenlJi in«h. With Brown's steel rails, 
• tests gnrc an average deflecliou of but five-sixteenths inch and 
permanent set of one-ein;hlb inclj. With heavier rails and loads, 
the oomparative stiffness of stei:! was still move marked. The 
great and constant resistance of traeiion, and tho wear and tear 
of track wheels aud running gear, due to the deflection of rails 
betwe«u tlie sleepera and the poipetual series of resulting concus- 
rioDs, may be much reduced, or practical ly avoided, by tlie use 
«rf mils of twice the ordinary stiffness ; in such a case, liowever, 
rensonably good bnllastiug and sleepers would be essential. 
'When a whole scries of sleepers sinks bodily into tho mud, the 
consideration of deflection between the sleepers is a premature 
tefinement. If tlie weight of BtcBl roils is decreased in pi-opor- 
fion to their strength, these advantages of cheaper Iracuoa and 
.nainteDance will uot, of coarse, be lyialiKed. The best practlue, 
and abroad, is to use the same weight for steel as had been 
lerly employed for iron. 
Many attempts have been made in England, on the Continent, 
and in this countrv, to produce a good steel-headed I'ail, and not 
without succcM. Puddled steel-heads have all the structural de- 
fects of wrought iron, as they aw not formed from a cast, and 
^ence homogeneous mass, but are made by the wrougbt-iron pL*o- 
feesB, and are, in fact, a " high,'^ stuely wrought iron. They are, 
iwerer, a great improvement upon ordinary iron, althongli 
:>bably little cheaper than cost^teel heads. Rolling aplnin coat- 
iCl slab upon an iron pile has not praved suecessful. The wold 
jinot be perfected, on so largo n scale, and the steel peels off 
ider the avtion of car-wheels. Forming the steel slab with 
ives. into which the iron would dovetail when the pile was 
lllcd into a itm, has been quite successful. The greater pait of 
. . 600 tons of such rails, made in this country, and put down 
'here they would be scvei-cly tcated, about 4 years ago, have 
itwora some 3iron rails. Others failed in the iron stem, which 
too light, after a shorter service. Rolling sma-ll l^ars of 
tlig bead of an iron pile baa been vecuntXj citavftfta'^'!' 




AKHDAI, OF SCIENTIFIC DISCOVKBT. 

at various mills in this counlr; ond in Englnnd. No conclasions 
are yet wamiiiUd by tlie shoit trial ufttiese rails. 

Tticro is a. growing fneling among enginoers and stccl-nialieni 
that tlie compound rail, made wlioliy or partly of steel, will 

Srove more Biue and economical than any solid rail, and that Uie 
erects of ibe old compoand iron rail, largely usod in this State 
*souie years ^nce, may bo avoided, siuce Uiese delects were 
chiuflv due to the nature of the material. The esperimenls b 
this direction will be watched with great interest by railway 
managers, for if the same durability of track can be obtained 
with a steel cap as with an all-steel rail, the first cost will be 
greatly decreased. A rail made in two or three continuous parts, 
breaking joints, is also a practical insurance against disaster from 
broken r^ls. — State Engxttter'a Retort on RailToadt. 

mSROW GADGE RAILWAY. 

The Fortmadoo and Fcstiniog Railway, Wales, is now attract- 
ing much atteotion from railroad men. This is a little line in 
North Wales, which was originally constructed for the purpoRe 
of acting as a tramway for slate and stone from the hilts of 
Merionethshire to the sea-sbore. It is now being used as a 
regular goods and passenger line. The chief peculiariiy^iQ Its 
construction is that the gauge is only two feet broad. Hence, 
though the line runs through a very difficult country, the expen- 
ses of constcnctiou and working are so small that the traffic yields 
the enormous revenue of 30 per cent. The reason is simple 
enough. It is because the {iroportion between the dead weight 
and paying weight is so much less than npon other railwajs. 
The engine and tender upon this line weigh about 10 tons, 
ng^nst 40 tons upon the wider gauge of other lines. Instead of 
a l]]'s^«lass carriage, weighing 7i tons, to carry 32 passengers, 
and representing nearly 6 cwi. of dead weight for each passen- 
ger, tbc carriages on the Festiniog weigh only 30 cwL for 
12 passengers, or two and a half cwt. far each person carried. 

BTB8I, BAILS. THEIS DDBABILITT. 

The annual report of the StLitu Engineer of New York, prepared 
by S. H. Sweet, Deputy Engineer, contains the following regaj^ 
iiig steel rails: " Bessemer steel niils have been in regular and 
extensive use abroad over 10 years. For some 5 years large 
trial lota have been laid on various American roads having heavy 
traffic, and during the last two years importations have largely 
increased. The manufacture of steel I'ails has also been com- 
menced at four large establishments in tliis country, and some 
7,000 tons of home manufacture have lieen produced and laJd 
down. It is estimated that from 40,000 to 60,000 tons of steel rails 
are In use on our various railways. Among the users of steel 
rails are the Hudson River, Erie, aud Pennsylvania Railway,— 
10,000 toae or more each; the Lehig\i ruA SttsivieVauii6,\i i^e^iiisdji 
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baiilt of steel) ; also thn Phil.idelphiii and Baltimore ; Ciimden nnd 

l&mboy line ; Lehigh Valley ; Kew York Central ; New York and 

"L'wflaTcnjNauMlnok! Morri-i and Essex ; CumberlaDd Valley ; 

mcli Cnrulioa; Cnica<^ and Nortb-weatero ; Chioago and Roi'k 

. land ; Cbicft^ and Alton ; Micbigan Central ; Lake Sbore line ; 

PChicagn, Burlmgton, and Quincy; Pittsburgh, Fort Wayne, and 

VChieago ; also the Boston and Proridence, Boston and Worcester, 

VBoston and Maine, Boston and Albany, Eastern, Connecticut 

"ver. anil other lines in New Eng-land, 

'• TAe IPfflr o/ Sled Bailt.^ As no steel raila are reported 
pio have worn out on our roads, Ibe ooroparativc dui-ability of 
tee! and iivn cannot be absolutely determined. The president 
r the Philadelphia and Ballimure Kailway states (in tbe letter 
■■'■ire quoted) that the use of steel commenced in 1864. that the 
? (25 miles in all) were laid on the most trying parts of llie 
; tlial none have been taken up on accoi ' 
ir defect! that upon tiie portion of tbe line 
irst steel raU imported had already woi 
Old that none of tbe steel rails have showa 
e flU weaoring smoothly and truly. 

" On the Pennsylvania Bailwny, tbe report of the Chief Engi- 
xfor 186dBtatea that 11,494 tons of steel rails bad been par- 
sed, and 9,666 tons liud. Tbe first were laid in 1664. They 
all wearing smoothly, showing no change except the slight 
minutiDn of section to be reasonably expected from the heavy 
' c. No steel rails have yet worn out. The report of the 
rint«ndent (Feb., 1869) says: -The use of steel rails con- 
a with satisfactory results, and 4,544 tons of tliis matenal 
e been laid since date of last report.' It is officially reported 
Lt on the Camden and Amboy line some of the steel rails laid 
go are now good in places where iron lasted but a fow 

'• The last report of the Engineer of the Lehigh Valley Railway 

ya: 'Another year's wear has mode no perceptible impression 

MD the 200 tons (of steel rails), the first of which was laid in 

~, 1864, none of which has broken or given out since last 

rt. These rails have had a severe test, being in those places 

e track where they_ are subject to the greatest wear, laid with 

{ft chair, which is much inferior to the most approved joint now in 

Ue. Tbem is no longer any possible doubt as to the superiority 

if Meel over iron in economy, as in oven' other respect.' 

"Unofficial reports from the Erie, Hudson River, and other 

-'-, show that the above statetnents represent the average 

;y of steel rails. Tbe last report of the New York and New 

n Railway states that ' the subject of steel rails has received 

■ipecial attention, and after a careful investigation of all the points 

involved, it has been determined hereafter to make all renewals 

' f track with steel rails only ; 2,900 tons of Bessemer steel rails 

— e Ijeen contracted for on account of renewals for the present 

r.' Tlie report of tbe Morris and Essex Railway for 1868 

' During the last year one track throug\iU\ft Vtti\w«\\\*a\Kie,M. 

\ald wiiii Bteei,' — aZso some 150 tons o£ 8lee\ \a.ii (i\aa'«'a«ft 




■ Tlie wear of steel shows conclusively that economy will require 
its use on aH heavy Rrailes and sharp cunes.' The last report of 
the New Jersey Railway and Transportation Conipanj- says : ' It 
is probable that steel mils wDl be gradually laid the entire length 
of the road, tlie greater durability of these rails overcoming the 
objection to theii' incraascd cost.' " — BaUieay Timta. 

STEEL-CAPPED RAILS. 

" The invention by J- L. Booth, of Hochester, N. Y., of k 

Erocess for capping iron riuU with a solid cap of Bteel about one- 
alf or five-eiglilhs of an iacfa in thickness, in the opinion of tht» 
most experienced railroad men who have examined it. meets the 
reqiiirvments of safety and dui'ability. The rail con^ts of an 
iruu base with a steel cap, united to the base not by bolls, screws, 
rivets, or welding, but. simply by clamping. The iron bar is 
rolled of the required foi-m and weight, after which it is passed 
tliroQgh the compressing machiac, which clenches powerfully 
upon It the heavy atcel cap. The subsequent action of weight 
upon ii, as the passage over ic of heavy trains, is to grip the iron 
more and more (irmly, until tLe base and the cap become as Srml^ 
united as if they were a single piece of metal. Over the cxpen- 
mental rails laid down two years ago near the depot in Buffalo 
have passed *0,000 engines and 500,000 care. The iron i-ails 
adjoining opposite them nave, iu the interval, been sis times re- 
newed. No change is as yet observable ia the steel-capped rail*, 
and to all appearance they bid fair to wear out 20 successive seta 
of the ordinary sort. 

■■Two of the rails were also laid on the New York Central 
Railroad, at Rochester, N. Y,, June 7, 1867. On one the cap 
was loose and even rattling ; on the other it was Grm. They 
were laid continuously, and with the old style of chairs. Thoj 
■were placed where 70 unginea and trains daily passed over Uiem 
on the main line, and where the track was used constuntly 
for switching and making-up of trains. The rate of speed over 
them varies. The through freight trains are frequently joined at 
this point, three or four in one, to ascend an up-grade. They 
pass over these rails ol^n at the rate of 25 or 30 miles an hoar. 
The loose cap rail became tjglit in a very shoit time, and both are 
now in perfect order. Four sets of iron tails have been completely _ 
worn out, and new sets replaced, on the opposite side of Im' 
track, duiiug the period of time these duplex nuls have fa^^H 
down." ^^^1 

TESTS OF STEEL EAILS. ^^| 

MeSBfB. John A. Griswold & Co.'a circular thus describes Hi*' 
method of testing steel rails : 1st. A test ingot from each S-Uw 
ladlcmi of liquid steel is hamnaered into a bar, and tested for maf- 
leability and hardness, and especially for ioughnt**, by bending It 
dwble cold. In case anv test bar falls below the siandaiil es- < 
5 suitable for rails, all tVwmgote cast ^Twniii'iAWA'vitfal , 
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x\ are laid aaide for otlier uses. 2d. All the ingots, and each 
Jl rolled from them, are stamped with the number of the charge 
Klodlefal. A piece is cut fram one rail in each charge, atid 
!d by placing it on iron supports a foot apart, and diupping a 
jht of 6 tons upoD thQ middle of it, from a height propor- 
ined la the pattern of mil. A blow equivalent to a ton weight 
'" ; 10 to 15 feet is considered a severe test. We use a 5-ton 
_ C falling from a less height, believing that it more nearly 
resents in kind (although it of course exaggerates in severity) 
teat of actU!il service in the traclc. In case a test rail does 
t stand the blow deemed proper and agreed upon, the whole 
the rails miide from that charge or ladiefnl of steel are marlced 
t. 2, and sold for use in sidings, where their possible breaking 
Did do no great harm, and where their greater hardness and 
wear would be specially valaable. In addition to 
'b double lest, the r^la are rigidly inspected for surface imper- 
fections. Wo believe that these tests render it praclieally impos- 
sible for us to send out rails of inferior quality. We fai'ther invite 
railway companies lo send inspectors to our works to witness the 
teats mentioned, and other tests and inspections agreed upon.— 
n Noitrand'a Eag. Mag., Oct., Itj69. 

AUEltlGAN RAILS. 

Hie term American rails has become a sTnonym for the cheap- 
PLand least durable rails manntactnred. They are usually about 
IbiUings per ton cheaper tlian the ordinary rdls made for Eng- 
\ and Continental companies. In the case of American rails 
e quality of the material and the cunstrnction of the rail pile are 
left entirely to the manufacturer, the rails not being made ac- 
cording to any specification; and hence tJiere is not the slightest 
guaranty that a good, serviceable, or safe rail will be obtained ; 
die one great desideratum being, apparently, that the price be low. 
9, the maker's chief study is, natufally enough, to produce 
■cheapest possible arUcle, and to devise means uf manufactar- 
V Kt a low price what is, to all appearances, a clean-looking 
B; to do this, ha carefully studies tliie character of his iron, and 
ripuuiipulales it as to obtain a welt-finished and salable rail, 
jardlesa of its brittlencss, — so long, indeed, as it does not 
Ic previoufily to delivery and payment, — and indlQi'rimC 
ther it it litely to last one year or ten. Fortunately for him, 
I section for American rmls is 'one very easy to roll, — low, 
ny, and without angles, — so that almost any quality of iron, 
B any construction ofpile, will not interfere with the one object 
' "^M in »icw. When, however, tlie iron is vi-ry red-short (or 
I, through the presence of sulphur, to crack in rolling), a 
•tflab of « better class of iron (No. S) must be used in the 
, . ?, to flcrve oa tbo wearing surface of iJie rail. This wearing 
aurfooo may, however, vary considcTably in thicknesit, formitig 
tlio entire hoail of the mil, or only a portion more or Icfs 
Even when the iron ia not rod-slioi't. tlio pile Is ofieti cnwv 
\i of paiWccl bars only, iind i-ollfd out into v;vi\5. vAvVu X-jsv- 



AKNCAL OF SCIESTIFIC DISCOVERT. 



84 

est ]>o!isible beat, so as to ccoDomize iron and fuel, but regM^iM 
of insuring a pcifoct weld; and bente, laminalioD a.Iid fsiliin 
raiiidly fulloir attar a few months' wear. So much for the dam- 
biiily of Ibe ordinary American rail. Now as regards its mfe^: 
Just as tliu presence of sulphur ia iron renders the met&l TM- 
sboi-t, as previoualy expl.iiaed, so tlie presence of phospbora 
causes the iron t« become bi-ittle and cold-short. It ts.there' 
fore, of great importance, in producing a eood and servioudtie 
rul from snch inferior niatenats, that the Dard, rold-short ims 
sbouid form the top, ornoaring portion, of the rail, while thn red- 
short, or tough and fibrous iron, sbouid be used tor the flange; u 
the character of the ores distributed through the principi^ rail- 
making districts of this country is such that cold-sliort iron is pro- 
duced in ono district, and red-short in another, it ia necessatytfaat 
the two kinds of metal should be bron^ht together, and used in 
association, as previously described, if iLey ure to produce » tally 
serviceable rail. But as the cost of transport froni one district to 
another becomes an important item, it will evidently be to the 
interest of the manufacturer, if not restricted, to use uie DDmixed 
home material, whether cold'Sbort or red-short. Under such cir- 
oumstanees, a nkil is produced either too brittle, and therefon 
daugeroua, or too pliable, and therefore less capable of enduring 
the wear and tear of traffic. There are, perhaps, few counlrlei 
that of lato have suffered more from fracture of raiU than Ainw- 
ica. This has led some railway administrations, in that couDliy, 
to i-equire that the rails should be tested ; but where&s tbejr wen 
formerly too careless in this respect, they now seem incliiiAd U 
err on the otiier side by specifying too severe a teat for the raU, 
And thus compelling the maker to use too soft nn iron. For is- 
stance, it is ol'tcn required that a weight of one ton should fidi 
upon the rail from a height of 10 feet, when balf sueb a teM 
would insure breakage of the rail in any climate. I may now 
briefly refer to the method adopted in making rails for the Eng:- 
lish and Continental cdtnpanies. There are but few of Uiese • 
railway administrationx which, when inviting tendera for » supply 1 
of mil, do not specify distinctly that the top slab, coustiiutiug tM I 
wenring surface of the i-ail, must be of the very best tnaterlal, I 
and at least two inches in thickness, thus giving a wearing sui^ I 
face of onc-balf inch in the head of the rail ; and, further, that . 
Min rail should stand a test half ns aevei-o as that previously mrn- ( 
liuned us applied to American rails. From what boa now beep / 
advanced respecting the different modes of mauufacturing Amtf i 
lean and European rails. I leave the respective American railway j 
administrations to judge whet tii^r they would not best consult thck 1 
own interests by adopting tiie English and Continental sjst«ii)a( I 
wclt-ilefined speciijcation and tests, instead of looking n •- •- ' 
the small aaving effected by always acceptin>r the lowest b 
s."— Journal of the Franklin ItuUtuU, March, 1869. 




WOODEN WHEELS, 

tanaells' patent wheels for railway carriat^es itre fast coming 
geDerftl use. They have atrciiily been adopted by the Lon- 
aoo. uml North- Western, Great Wes to ra, Midlaod, Groat North- 
ern, Great Eastevn, Metropolitan, and other English lines, aud 
the Imperial Government has sanctioned theii- adoption on all the 
railways of Russia. It may not be generally known that Mivn- 
sells' original patent was for securing the tire to the wheel by re- 
taining rings, the fillets of which are turned to St into corre- 
sponduiK grooves in the Ures. The whole is secured by nuta and 
bolls. Between the tire and the boss spokes are dispensed with 
by the insertion of stout, close-fitting panels of East India teak- 
wood, the oily nature of which preserves from oxidation the iron 
passing through it. For this purpose teak is superior to any other 
wood, and it Eos further Ihe advantage of never shrinking. Tlie 
superiui-ity of these wheels over iron ones is well known to all 
observant travellers, their special merits being absence of jarring, 
ajid also of noise. — Van Nwtrand'M Magasine, Sept., 1609, 
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r-bar nscd for lifting rails and sleepers in eon- 



Engtisb engineer, Mr. De Bei-gue. has constructed a simple and 
compact tool, composed of a Kind of shoe combined with a har 
pivoted at one end, and at the other furnished with a screw by 
which it may bo raised relatively to the shoe. The instrument 
with its bar depressed is thrust under the rail or sleeper to be 
raised, and the screw is turned until the bar has been rarccd up- 
wards sufficiently to bring the superincumbent parts to the ro- 
qaircd position. Those portions of the apparatus subjected to 
heavy strains are made of steel, and the working surfaces are 
hardened so that it cannot easily get out of repair, — Fan Not- 
trand't Edtetic Engineering Magaxint. 

■She name of Mr. Robert F. Fairliehae for some time past been 
braoght praminently before the public in connection with the 
economical working of railways. A trial of this carriage was 
made July 15, at the Uatcbam Iron Works, which successfullv 



THE fAtRLlE STBAM CARRIAGE. 



dcmotistritted the praeticabiiity of workius the sysl 
wnys with curves of only 60 feel radius. The steac 
hibited, and which was not quite completed, wa^ 
work on a metropolitan railway, at the terminal ^tat 
nifildent space could not be given for laying down n 
£ 25 feet radius for the standard ( 



upon rail- 
carriage es- 
dcsigned to 

ons of which 



sqneni)/ the staadard carriage had to be Bl\tBT«d \n d\nv(:'a- 



sioDS to allow oF its being turned od an ordinai'V 40-root tam- 
tiible. Hence, instead of auating, as is iatendct), the KK) passen- 
gers in the standaril carriage, the carriage under trial onlj gave 
seating spttce l*or IC first-class and 60 second-class, in all 66 pas- 
sengers. Theaccommodationpcrpassengerlsas good as Is girca 
on the best lines, and infinitclj superior to tbo Stock usnaltj 
worked on branch lines. The length of the carriage is 43 feet, 
inclndin^ a compartment near tho engine for the guard. The 
en^e, carriage, and rtaming all complete, in worlung order, bat 
exclusive ofpaasengers.weiglksunderldi tons, andiucludia^ Us roll 
load of passengers, 16i tons only. The carriage when finished 
complete will have a broad step or platform on each Bide, eslend- 
ing its entire length ; this step is jtrotected bj a hand-rail on the 
outside, with an aiiiingcment for lifting it on tho platform side at 
tliu doors to allow the passengers to eet in and out. The object 
of Ihis platform is to enable the guard to pass completely roand 
the train at all limes, and while doing so he is perfectly safe 
from any accident. Passengers can also pass along the platform 
to tho guard, so that in this manner there Is an easy and perfect 
mode of communicatioo between passengers and guard. It is in- 
tended, however, in the stauclanl steam-carriage to provide a 
central passage Inside, the enth-e length of the carriage, leading 
direct from and to the guard's compartment; thus there Is the 
most dli'ect means of communication beliveen the passengers Mid 
guard. The compartments in the carriages will be qoiie as sep- 
amte an<l distinct as they are At present, or as the most fastidioui 
could desire. The guard posses through theoaniage atpk-ssare. 
Those in the higher classes can pass to tho lower, but too lower 
cannot get to the higher, while aU can jniss to the guard when re- 
quired. Tho standard carriage will bare two oompartmenta flrst- 
class, to seat 16 jici-sons ; 3 -compartments second-clasa, to scat 
30 persons ; and 4^ compartnaents, third-class, to seat 54 persons 
— in all, 100 passeDgcrs. Tho machine complete, in working 
order, wilt weigh about 14 tons, and, with 100 passcttgera, from 
20 tons to 21 tons. These carriages wiil convey their full com- 
plement of passenscrs at 40 miles per hour up gradients of one 
III 100. and, as demonstrated, will pass round curves of M 
feet radius at 20 miles an hour with perfect safety, — Mee! -'-' 
Magazine. 
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It has now beon indisputably established that it is possible b 
construct a combined engine nnd carriage capable of accaniran- 
dating G6 passengers, of both cUisnes, the whole weight of which, 
full^ loaded, shall not c.\ceed, if it do not fail short of, 20 tons, 
while tho adhesion weight is nearly half as much, or 10 tons, and 
the average steam tractive force at least half a ton. The r«sisi- 
auce of Buvli a enrria^s at 20 miles an hour, upon a level, would 
not exceed 300 or 300 pounds, nor upon a gradient of one in M 
more than from l.OJiO pounds to l.luO pixinils, ihu nhola acnial 
work done btrlog. say 25 horse-puwer tn tko one cime. and 76 la 



MECHANICS AND CSCFUI. , 

the other, or supposing tlie spcpil tn be diiniaishi^d oa the gi'adient 
to ITmileB na huur, to but 50 horae-powor, Tlie carriage is not 
of ibe omnibus kiod, but bus 7 compirlnicDts, ttnd gunrds- 
Tnn, in «31 respects in conforaiity with tlio staaiinrd rolling siot-'k 
of the English lines. Tlie weiglit Ucing in no case greater than 
two and one-balf tone per wheel, lines of con-esponding lightness 
would serve as well as heavy lines now serve for heiivy ongini'S, 
loaded us they are from 5, G, 7, and even 8 tons upon each driv- 
ing'-whecl. If even half filled with passengers, such a carriage 
atordinaryfareswouldeamaboutSs. per mile, andif filled about 
twice as mach. The whole cost of working would be smnlt. 
When working upon moderately easy gradients, the consumption 
of coal would run but from C to 8 lbs. per mile, the wages of 
stoker, driver, and guard making 100 miles a day, to 1ld. per 
mile, including all train charges. Permanent way. station ex- 
penses, and general espenses mig'ht cany the whole to Is., or 
"1. 3d.; but even at twice the last-named cost, there would be 
't proportion of proiit on the work. The motion of the 
"6 ia easier than that of an ordinary train ; the total wheel- 
so much longer and yet so much easier from being 
led upon swirelling bogies. It is almost impossible to im- 
ine tfant if branch-line and other short traffic passengers wore 
lllowed to use this carri^e, they wonld not universally pro- 
iDce in ilA favor. Mr. Furlee, the di'digner, having worked 
|iat his system upon the great scale, and with the most jierfeot 
" Dcess, — us the esperiments at Hatchara have abundantly 
's not only to be congratulated, but is entitled to the 
uuiks of the whole rauway body politic. — Enginemng. 

UDRABILirr OF ENGLISH LOCOMOTIVES. 

I Hie life of a locomotive boiler has been found to he about 
0,000 tmin miles ;. but tliia may prabably on souio lines go up 
. 1 400,000, or even 500,000 miles, as its wear and tear woiild 
depend ereatly on local circumstances, and particularly on the 
cbemical qualities of the water employed. Assuming thai the 
life of the engine is determined by the endurance of Uio bailer. 
Jtnd that if, under favorable circumstances, it will last 500.000 
yjniles. then during that time the Qre-bojt will probably require 
1 be renewed at least 3 times ; the tii-es of the wheels, 5 or per- 
Mps ti limes ; the crank-axles, 3 or 4 times ; and the tubes prob- 
ibly from 7 to 10 timea. — Van Noatrimd't Ktigiatering Magatine, 
"■ - ■„ 1869. 

PEAT FOB LOCOUOTITE FDEL. 

. The State-Line Bavarian Railway has been worked with turf 
Vice 1647, or for above 20 years, rather from necessity than 
Biolce. The peat is got from tlie bogs of Uaspelrooos, The 
Bethod of its prepavalion is tliat of M. Ejcter, whose statement 
P Ihnt hu can produce 10,000 cubic metres of prepaitid lurf per 
I. at a oust of 3.80 francs per metre. T\io lurf, a*. Am^-, at 
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dredged, nppenra Injwlpd with much admixed tarlhy 
Yiiini ttiisit isscpAi'ated bj grinding iip. large dllntinnwilii vn 
nnd dcc»nialii)n of (he wiilf>r liearin"; the li^tit pent pniilctvs 
in suspension from Uie lieivier cm thy malter wllicli b»9 deposit 
This is lelt. to dry in layers ox posed to tlie utr likii "hiintl-tnrf," 
and compressed In moulds by power. From ol her soatwB of in- 
formntJon on the subject of ai't-ihciully prepared pent, wocoitclnd* 
that these resnita admit of being contested. As a liicomotivi ""-* 
turf, lit the best, is a bad ana troublesome one ; it gives 
smoke and spnrka, leaves an evil smell after it, expcrieiu 
the train, and is sn bulky aa olten to need supplementary wi _ 
til feed the tender on a long run. There is also great vr«Bte< 
the broken parlicles passing through tho firc-bu^. 'As ' 
parative hcitting powers (not theoi'elii-, but taking into 
all these circumstances), the I'esult of 9 years' working on the 
Bavarian State Line indioato that 100 cubio feet, or 2.4ti6 cubic 
metres, of tho pi'cpai'ed turf of average quality and dijiiess, are 
equivalent to 313.6 kilogrHmsof coke, or to 3.135 cubic metres of 
white firewood, that is, of wood principally of birch, lieech, snd 
alder. Thus, during thts interval of working, the coat of firinj 
with turf was about half that of coke in Bavaria, and two-Ihii 
that of wood. By taking everything into account, us derived 
the accounts of llie lioe for lti61-6'3, it may bo shown that 
this is loo fnvomble, for that llio fuel account per kilometro 
engines stands thus : — 

Tint wicli ChI. nnd vllk P 
PruBongcr EnBiDM, 0.1«6 f. O.ITS f. 
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It is thus, though rallicr cheaper than coal for slow truffic,^^ 
trifle dearer than coal for fust, and that even in Bavaria, wlia^J 
coal waa then exceptionally dear. — Van Hoitrand't Eng. M^^M 
Oel.. 18C9. ^M 

BllIQDETTEa. 

The general use on the Continent of " Briquettes" as Riel for 
locomotives is a matter of deep interest to our railway companies, 
spects economy of consumption and room required for 
Thov - ' ■•" ■ - - - . . 
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ries, or with coal tar. The mixture is subjected to the pi-essnre 
of n piston in a cylindrical or polygonal case, and then exposed to 
a current of hot air in a. kiln for about 3 hours. The resulting 
blocks weigh on aa average 8 pounds, and bum with a residue 
of from 4 to 7 per cent, of ashes. The experience of the Austrian 
niilways is, that tliey evaporate 7.3 pounds of water per pound of 



NAPHTBA AS rOEL FOR LOCOUOTirR ENGIKES. 

M. Portski, a Russian engineer, has run a railwav ti'ftin 
fully for a distance of M.d Kiigli^h miles, the on^ fuel 
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aeko-6ti;au engines, storu s EXPi^ntUEtiTs. 

During a period of several years, dating from about 18,'il, 
\Vm. Mount Stonn, an iuTcntor and en^necr of considerablu 
iiot«, nuulv u serit;s of experiments with air and gases in conneis 
liou with elcam, with a view to promote eeononi;r in fuel uai-d 
fnr penemting motive power. An engine, caileA the " Cloud 
Kngine," was exhibited by him. at the Fair of the American 
Institute, in 1B55. The engine was nnmed us abo^e fi-om the 
liitt ^lat the ur, which was mingled in the cylinder with Ihe 
Hleum, changed the latter into a vehicular Condition, ri'sembling 
fog. The inventor claimed 33 piT cent. ; and those who Eaw it 
Atnte that, ut times, it did actually moke a gain of even more 
than this. 

lla operation was, however, fitful and unreliable, and it finally 
WM withdrawn from pulilit attention, and notlung more has been 
lieard I'rum it. 

Kone of these experiments, bowever, seems to have been 
made on the same principles as those of Mr. George Warsop. 
-of Nattingbam, whose object is to attain to a method whereby 
Uto expansive force of heated air may be nsed in an engine wilii- 
oot Iho dilBeultieB attending the use of heated air alone in the 
cylinder, and wliich are met with in the engines of Ericsaon, and 
Othera employing onl;^ heated airs. 

Id Wareop'a experiments the object seems to have been to 
make steam assist m applying the ex]>ansive force of air. 

Warsoji, however, baa found that a maximum effect from 
mixed air and steam depends upon the proper proportion of Ihe 
two gaseous bodies, — a conclusion which mi^ht have been theo- 
retically drawn IVom a consideration of tlie relative capacildea of 
air and slcam for beat. Still such an inference would scarcely 
have warranted gretit hopes of economy from this source without 
extended esporiment, and althongh oxtraordinar)- resulta — stated 
in a former article — are elaimca, we shall not be sui-prised to 
iu!ar that some offset to these claims has ere long been discov- 
ered. 

Incidental to the results sought by Warsop is of course a better 
circulation in the boiler employed to generate the steam used in 
tho experiments, from which some gain might be expected, 
though notiiing like what is claimed. 



AERO-STEAU ENGINES. 

To the mechanical engineer, the paper bearing the above title, 
read before the British Association, at Exetor, will be one of the 
most interesting of any of thu able and valuable contributions to 
Uw traneaotioua of that distinguished body. 

The first part of the paper was devoted to a tc\ie-w wt ^.te iaSs^ 
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by 'n'bich it has bocn Ratisfuctorily eHtnliliabitd that not mora tfann 
one-tenth of tbe entire heat of coaJ is on the ikvcrage udlizcd by 
Bteum engines. 

The author, Mr. Richard Eaton, of Nottingham, England, then 
diai^ussea tbc pi-actital diiUcufljeti encountered in the efiorttoeub- 
atitiite heated air for staam, the principal of which is, as oar 
readers are already aware, the effect of highly heated stir upon 
eucli metals as may be economically employed in the coosCruc- 
tion of machineB. 

He then jiroceoda to give a brief history of tbe new aero- 
stearo motor, whiub avails iteelf of air expansion, using at the 
same time steam, which removes tbe difficulty above mentioned. 

In tbe first attempts at practically carrying out the syst«m, Ibe 
arrangement ado])te3 was an ordinary bigb-pressure engine wilb 
verticAl boiler as used where fuel is cheap. An air-pump is 
added, which is put in ox>eration by tbe action of the st«am 
engine. 

Thus, cold air is taken in by the ^r-pnmp, and is forced on in 
its compressed stale through an air-pipe, which, in the case 
before us, is conducted first witbin tbe exhaust, then in a coiled 
form down the funnel of the boiler, then post the fire, nnd finally 

Kst a self-acdng clack-valve at tbe bottom of tlie boiler into the 
Uing water itself; rising naturally through the water, the air is 
intercepted and subdivided by diaphragms of metal gouge. Thus 
a twofold HCrviee is rendered by the contact of the elements, 
the wal«r becoming aerified and deprived of its cohesion and 
prompted to a free ebullition, while the air on rising above tbe 
water is saturated by the Btcnm, and the two togeiber pass on to 
their duty in tbe cylinder where saturation assists lubricaticm. 
The aeitaUon of the water prevents scaling. 

In wis form of tbe apj)ara.tus the power obtained by tbe in- 
creased Tolame of the air forced in by the pump did not com- 
pensate for that consiuued in forcing it into the boiler. At ths 
same time there were encouraging indications which led to 
fbrtber experiment. One of the lur-pumps being discju^ed, ox- 
pcriments were mode with waste-holes in the bsn-el of the other 
pump, to ascertain what proportion of air admitt«d to the iMiler 
compensated for compression. It was found that about 10 per 
cent, of the effeclive consumption of fluid in the woriiing cylinder 
gave much better result!'. At the same time the cnni nwtions 
were discarded and the pumps left to their own unaided actJon, 
In this fomi it is claimed that a g.'un iu work done by the conk- 
bined air and steam cmgine whs made of 42.5 per cent. 

Here, although a very remarkable relative economy was 1^ 
parent, it became obvious on consideration that danger of miataka 
would arise in assuming this economy as absolute, inasmuch am 
the duty performed, when contrasted with tliat obtained from 
engines of standard types, actuated by steam, was njanifestly 
low, and it seemed probnblu that, a.s. by judicious imprnvement 
in detiuU, the duty was made lo approximate more closely to Calr 
steam-engine duty, this rclatiic economy might fall off consldw - 
ably, inasmuch its tliere would be leas margin ti: " " ' 
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es, u thorough remodelliug- of the whole apparatus i 
. The bippet motions were thrown aside in liivor or the 
J alide-ViUTe amuigemeDt, working with a. niDderate amount 
- i«ve *c&>n. The former wasteful vertical boiler was 
1 In favor of a more economical ono of the compound or 
na»h multi-tubular description, so as to obtain a better evapo- 
ire duty from the coal consumed. The radintin^ surfaces of 
e eylindcr-pipea were reclothed, and the feed Wiit«r heated by 
e exhaust steam. Insteadof exposing the air-pipe to the direct 
, _. i&t of (he Aimace, as in Ibe former case, the air became 
thomuglily heated on its passage from the pump to the boiler at 
8 temperature of from 50(P to 600° Fah., by lieing conilnctcd 
throiigh suitable coils and pipes through the exhaust steam in the 
beater, and the waste heat in the boiler fluea and uptake. 

When thene changes were mode a gain of 47 per cent, over 
-*-^am only, was claimed on an even-pressure trial, and a gain of 
irly 30 per cent, on an open-valve trial, a Btop in advance bo 
~e that It staggers belief. 
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If hotr-air enginea and inflammAble gas engines fail as yet to 
fltmish power comparable to that which steam affoi-ds, without n 
Teni disproportionate increase of bulk, and for bie;h powers fail 
to tarnish it at all, the same objection will not hold in regard T^o 
the new moloi's now be^nning to make their appearance, 
which the motive power ia derived from amrooniacai gas '^' 
gas, which is an inciiJeDtal und abundant product in certain luaii- 
ufiKtures, especially that of coal f^as, and which makes its iip- 
pcarance in the destructive distillation of nil animal aubstance.i, is 
fonudinoommercechicfly in theform of the aqueous solution. It is 
the most Holul)))' in water ofallknowngoses, beingabsorbed, at the 
tnmpertkUire of freezing, to the extent of more than 1000 voi- 
nmcd of 208 to ono ofwaier, and at the tcmperatui-e of 60° F. 
ol more tnan 600 to one. What is most remarkable in regard to 
thi* property is, that, at low temperatures, the solution is sensibly 
instAntaneous. This may be striKingly illustrated by transferring 
a bell-glass flllcd will) Uie givs lu a vessel containing water, and 
■I inani^ing the transfer so that the water may not corau into con- 
LtKciwith the ^as until alter the mouth of the bell is I'ully sub- 
"nurgcd. The water will enter the bull with a violent rush, pi-e- 
dsely as into a vacuum, and if the gas be quite free from mixture 
Riih any other gas insolnble in witter, the bell will inevitaltly be 
roken. The presence of a bubble of air may break the force of 
10 shock and save the bell. 

Thi» gas cannot, of course, be mlleclt^d over water. In the 
hxpDlimenl jii.>l dt'scril>cd, Iho bell is filled by means of a pncu- 
mtUMi trongli containing mercury. It is Uunatiiircci ^"j '^oa&va^ 



beaenth it a shallow vesspl, which takes up not only tlie beli-ghss, 
but a\»a a sufficient qunntltj of mercuiy to kei'p the gas im- 
prisoned until the arrungeiuciits for the experiment are coni- 
pleltid. 

The extreme solubility of ammoniocnl gaa is, therefore, » 
property of which advantage may be taken for creating a vacanni, 
exactly as the eame ohjeet isBC«>mpliahed by the condensation ol 
stenm. As, on the other band, the pressure which it is capable 
of exerting at gi^en temperatures is much hirher tlian that whkk 
sleam affords at the GHme temperatures ; ana as, conversely, (lib 
gas requires a tenipemturc considerably lowf r to produce a'glven 
pressure than is rcquii-ed by steam, it secuis to po.«ses<i a combi- 
onlion of properties favorabla to the production of an economical 
motive power. 

Ammonia, like several other of the gases called permanent, 
miiy be liquefied by cold and pressure. At a temperature of 
88,3° C, it becomes liquid at the pressure of the atmoi^here. At 
the boiling-i>oiut of water it requires more than 61 atmospheres 
of pressure to reduce it to liquefaction. The same effect is pro- 
duced at the freozin^-point of water by a pressure of 5 atmo»- 
phures, at 21° C. (Fff" F.) by a pressure of 9, and at 38° C. (lOO" 
F.) by a pressure of U. 

If a reTrigerator could be created having a constant tempera- 
ture of 0°0., or lower, liquid ammonia would furnish a motire 
power of great energy, without llie use of any artificial hi?ai. 
The heat necessary to ila evaporation might he supplied by plao- 
ing the vessel containing it in a waier-batli, fed, at least during 
summer, frem any natural stream. Such a condenser could not 
be economically maintained. A condenser at Sl° C, however, 
and an ai-tifieial temperature in the boiler of 38° C, would furnish 
a differential pressure of 5 atmospheres, with a maximum pre«- 
flure of 14. By carrjing the heat as high as 60° C. (122° F,), a 
differential pressure of 11 atiaospheres could be obtained, with an 
absolute pressure of 20. 

These pressures are too high to be desirable or safe. Mont- 
over, condensation is more easily effected by solution than by 
simple refiigeralion, and hence, in the ammoiiiucal gas enpnca 
thus far constructed, the motive jiower has been derived, not from 
the liqueHed gas, but from tho aqueous solution. The gas is ex- 
pelletf from the solution by clcvatioo of tcrapei-atare. At Sff" 0. 
(ISST.) tho presfure of tho liberated gas is equal to tlint of the 
atmosphere. At 80° C. (ITC F.) it amounU to 6 atmospheres, 
andnl 100° C. (212° F.)to71. At lowertemperatures thegasis 
rcdlss«ilved, and tho pressure correspondingly reduced. 

In the ammoniacal engine, therefore, the expulsion and res<v 
lution of the gas take the place of vaporization and condensation 



vai)orintl)c steam engine. Tho manner of operation of the 
o duscriptions of machine is indeed so entirely similar, that but 
fur tlie necessity of providing against tho loss of the ammonia 
tlicy might be used interehaugeably. The ammonia eugiue can 
<ways he worked as a steam engine, and the steam engine can 
ydrireii bj' ninmonia, provided ibe wmnaoin^ \:ic^xviAtM£d to 
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ipe after ose. The advantnge i>f the one over the oilier re- 
its from the lower turn periitnro rcqiiireil in the case ofammonu 
iroduce agivcn pressure, or rii)Ui the higher pressure obtiLin- 
3 at a givi/U temper-.ituro. Thesn circumstancea are favorable 
tho economical action ot the machine in two wajs. In the tii-st 
tee Uiciy considerably diminish the great waste of lieat whieh 
tnja takes place in the furnace of every eugine driven by heat ; 
~i troste, that is, which occurs through the chimney without 
itribuiing in any manner to the operation or tlie machiiie. 
ia waste wilt be necesearily greater in proportion aa the lire is 
««Etrongly urged; and it will be necessary to urge the tire in 
■portion as the temperature is higher at which the boiler, or 
mel containing tho elastic mcdiuno which furnishes the power, 
t to bo maintained. In the second pliicc, tliat great loss of 
»or to which the Bteani engine is subject, in consequence of the 
;h teiDperaturo at wliich the stcnm is ilisi'liiirgcd into the air, or 
a a condenser, is very materially diminished in the engine 
Iven by ammoniacal giia. 

For iniitance, steam formed at the temperature of 15CP C. 
102° F.) baa a. pressure of n<»i.rly_ 5 atmospheres (4.8). If 
bri:ed espannFely, its pressure will fall to one atmosphere, 
Id its temperature to lOCP C. (212° F.), after an increase of vol- 

**— " ^ne tt> 4. If, now, it ia discfiai'ged into a condenser, 

n abrupt fall of temperatui-e of 60°, W, or 70°, without 
f corresponding advanlAge. If it is discharged into the air. 
a beat is just as mudi tlirowu away. In pomt of fact, when 
jun of 5 atmospheres is discharged into the air at the pressure 
one, considerably more than hidr tho power which it is theo- 
utHy capable of exerting is lost; and when, at tlie same pres- 
!, it Is discharged into a condenser, more than one quarter of 
I power is in liKe manner thrown nway. And as the expansion 
ha to steam is nsually less than, is here supposed, tlie loss 
liitually suffered is materially greater. 

The ammoniocat eoiulion affords a pressure of 5 atmospheres 
KfC. {17I>°F.). and in dilating to 4 times its bulk, ifit wcrea 
(fcctly dry vas, its temperature would fiill below 0° C. But as 
iiM) vapor ol water necessarily accompanies it, this is condensed 
'tho temperature falls, and its latent heat is libeiiiied. The 
ter formed by condensation dissolves also a. portion of the gas, 
1 this solution produces additionni heat. In this manner nn 
treme depression of temperature Is prerenled, but it is practi- 
He, at tho s:une time, to maintain a lower tcniperatiire in Iho 
'HdL'Rser than exists in ihatof the steam engine. It must bo 
^lerved, however, that owing to the very low boiling-point of 
i solntioD it is not generally practicable to reduce the pi-essure 
'^0 condenser below hnif an atmosphere. 
'b4 advantages here attribnted to ammoniacal gas belong 
I, more or less, to the vapors or many liquids more vol.ttile 
a water; as, for instance, ether and chlorofortu. Engines 
» therefore been conatnioiod In whioh these vapors hare been 
Uployed to produce motion by being used alone, ot: m cowin^if 
■1 trlUi aUinm. The economy of using tbu \v«a\ of ei^waA 
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etQain in vapovizhig the more voliiIJIe liqiii<.l is obviouiL ButuU 
tlie^c vapors ai's lii^blj' iuS^ituiUiiUli:, niii) in mixlure witli aimo- 
epheric air tlicj ui'i: explosive. Tliu dun^urs nUcndiint on their 
use mre tliereroi-e very gri--at. Ammonia la ni;i[Lcr inttumm^ible 
Dor exiilitsive, anil if, by Iho Tupturu ut' a. tube or oUier ouddent, 
the aofuiion sliould be lost, tbe engine will still operate wiili 
water alone. 

The aotion of ammonia upon braaa la injurlons; but it pru- 
sei'ves iron from corrosion inditlinitely. It conlribotcs. therefuitt, 
materiatlv to the durability a£ boilers. A steiim en^ne mat bo 
coDveiteJ into an ammonia engine by repl^icini; with iron or at«ol 
llie ]iurts constructed of brass, and by moUil'yiog to at 
tbe apparalas of condensation . 
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This invention, pa.tcDtcd Mikrcli 12, 18G9, is based upon the 
wo 1 1-1; now n fact tlint eleclriuity, in piisaing througli aconduotor 
of inauffiuieat capacity (such, fur inst;ince, aa a wire of vety 
emiill diameter), evolves or develops heal. It is also well known 
tliiit a wire of any great len^h, and of sufliuiBntly small sixe to 
evolve cansideniule heat, will nut conduct a strong current of 
eleoti-iclty without difficulty and loss, and that as the wire be- 
comes heated, its non-conductivity is increased, and tliat, in oon- 
eequence, the heat becomes so great that tbe wire will be iused. 

The object of the invention is to obviate this difficulty, by eoa- 
blinjr It strong cun'ent of electricity to pass through a heot-evolr- 
ingapparatusof any length; and to this end it consists in providing 
an electrieal conducting coil, or chain, with intervals of small 
condncting power, in travercing which the elcolricity will be 
cnUMd to evolve heat; and further, in interposing between said 
obstructing intervals free conductora of much luL-e;er size, which 
constitute reservoirs of electricity anil radiators ol heat, and will 
ell'ectuaUyobv Lite the difficulty experienced in a continuous length 
of conductor of iusufflcient capacity. 

In this application of the invention, namely, for railwav car- 
Hagcsor cars, it is proposed to employ magneto-electric macoines, 
constructed especially for this purpose, for producing the requi- 
site current, placed. If neceeisary, under the car, and to obtain the 
power to operate them from the axle of the car, — thus tatdng 
advantage of a motive power which already exists, but of which, 
lieix'tolbre, no use has l>een made. 

A m.ichine capable of heating to incandescence one foot of 
platinum wire one-tenth of an inch diameter, will bent 100 feet 
uue-hundredth of an Inch; 200 feet, two-hundrcdtliB of an inch, 
etc.; the law being that the lengths of the wires vary inversely in 
proportion to the squares of their diameters. Now, to reduus thii 
to practice, it will be seen that a machine or botteiy of tlie power 
alKive refcn-ed to will heat a length of coil or ehiun, in which tke 
"SffFogato length of tlie small wiroof imc-hundredihofauinoli 
junc-ter, fovaiia^ tba obstruollona, la H» luut -, oAii "iCft l««\,«r- 
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fatnet«n are reduced one half. etc. In other words, having a 

iMbine of n certain power, and a certnin iJugree of heat is re- 

■ 4]Ilirod, the diametftrs of the obstrurrting mi'dia mnj be redncpd Or 

increased in order to accommodnle theoi to the power of the 

In order to warm an AmericAii car upon this plan, allowing far 
a tray placed in the floor of the i^ar, in front of each seat, it is 
esiiniated it would require an entire length of the chikin or coil of 
about 360 feet, and in which the obstructing media fonn an n^i-e- 
gate length o£ about 70 feet; ao tlmt to accomplish this it would 
require a machine to beat this latter number of feet of small wire. 

Although this may be a new application of electricity, and uo 
machines can now he obtained alreikdy organized, and of snfficient 
power to be applied for thia purpose, English electricians have 
made estimates of machines which come witliin all the require- 
ments, as to power, space occupied, weight, power to opm-ato 
tfaem, etc., to make the invention practical and oconomicnl. Even 
with machines constructed fur light-house purposes, 18 feet of 
number 20 iron wire oan be melted instantly ; and the fact ia well 
known to elei^ricians, if the same machine were organized for 
prodoting a cun-ent of qwrntilj/, the heating power would be 
grtuUly increased. 

The inventor is not aware of aify chemical battery by means 
of which this invention may be economically applied. In this 
CftMi the law of eqaivalents is in the wnyj and tiiere must be a 
destmction of the battery corresponding to the amount of heat 
produced. In the course of time, however, chemical batteriea 
raaj be conatructeil so as to be applied advantageouslVi as, for in- 
stance, those having large metallic suifoces exgwsed to a weak 
cheoiical action ; or earth currents may be accuniutatod and util- 
bed tot thia purpose ; but for the present he relies entirely upon 
the magnelo-electrio mitchine. Advantage may be taken of a 
tnia of cars going down grade, when usually the steam is cutoff 
ftnd Uie brakes put down, without taxinz Iliu looomotivo at all; 
whereas, in C&se of comhustJon of coal, the loss is the same 
wlwther going up or down grade. Among some of the ndvan- 
tagM claimed for this method of heating railroad cars are the 
fallowing : — 

first. Its economy; second, lis safety; and third, its comfort. 
Concerning its economy, the trays may be coosti'ucted of bard 
wood, and covered by any metal, but copper would be best, on 
acooaot of its absorbing heat more t-apidly and retaining it longer. 
As regards the cost of mn^et machines, this would l>e materially 
tvducvd if they were mtkife by machinery and in large numbers, 
instead of by hand. There would "bo but little wear and tear of 
litem except at certain points; and in case tlio magnets should in 
time b«ootue weakened, they could be easily taken apart and re- 
chnrged. There being no strain or wear and tear upon the coil, 
bving protected IVom injury by the plate covering it, and, besides, 
there bring no imssibility of its becoming oxidised by the degree 
^«f bcitt it would ho subjected to, — say 120 or UOdP«;¥ee«, — M\a 
njjposcd h would Jiiit liir an I'ndi^finite period, It i^lo\i>i \ion\(i 
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, also, tlmt by dispensinv with stoves, 8 seats in each 
gained, nnd, consequently, li (["aiii of 7 cnrs Woalil 

odittu tliu s^raa namimr of pnsscngei's, which, with stuvi^s. 
would rcquii'B 8 cai-a. Iti shoit, lbs pci-uentage upon the ovls- 
inal outlay would not compare to the anuual expuose of wanniug 
oars upon the plans now in use. 



Tlu Eatl Biver Bri^.— The p\a,a of the East River Bri<l<ri', as 
proposed by Mr. Raebiing, has inct with the nppioviil of the Bimrd 
of U, 8. Engineers, appointed to examine it, and of Uie Government, 
and has been fully adopted by the Hoard of Consnlling £nuiiirvn>, 
oonsisiing of Horatio Allen, Wm. J. McAlpine, J. J. Serrell, Bouj. 
H, Lathrop, James P. Kilkwood, and J, Dutton Steele, who have 
made to the Directors of the Biidgo Company their final report, of 
which the following is the substance: The plans, including foun- 
dations, towei-a, and eupersLructure, have been laid before the 
board by Mr. Boebling at various times between February Ifl 
and April 26, and frum him tliey have received the fullest infor- 
mation touching all the details. Having completed the examioa- 
tjou of the plans, and the investigation of tlie combinations and 
proportions proposed, the l>o)ird deemed it an appropriate port uf 
their duty to examine the structures of the same eoneml charac- 
ter erected by Mr. Etoebling aciyisa the MononeiLriela and Atle> 
gbany, at Pittsburgh, in 1846 and 1860 ; across Uiu Niagara FalLi 
in 1850, and across the Uliio, at Cincinnati, in 1860. They have 
thus had an opportunity of leitrning the successive steps in biidgo- 
building, which, beginning with a snan ofS^S in I85i, and one uf 
1,057 feet in 1867, all standing this day, nro a practical demonati«- 
tion of the soundness of the principles and proportions on which 
these structures liave been eructed, aiid rendering unnecessa^, at 
least for spans of 1,000 feet, an^ other demonstration, and afford- 
ing the best source of inforni:ition as to the proclioability of tib 
ing another step in a span of 1,600 feet. The bridge propoMd ^ 
Mr. Koebling, a steel wii-e cable suspension bridge, l,(iOO bet 
between the towers, 135 feet above tno wiitor, wHl be, in tlw 
opiniim of the board, a durable structure, of a strength Bii£^aid 
to withstand six times the strain to whicli it i-'an under iwy dfr' 
cumstaucos be subjected ; that it will bear the nctioa of the gnat- 
est storm of which we have any knowledgv, ami tliat the melirad 
of joining the parts cannot be surpassed lor simplicity and Baat 
rity in the result. 

lu the United States, the most remarkable suspensioa bri^^ 
are Ellet's Wheeling bridge, over the Ohio, with a span of Ifiitt '} 
feel; erected in 1848, and blown down in 1S64. TIn! Lewnton 
bridge. 7 miles below Niagara Falls, built by E. Vf. Sure), ) 
spanned 1,010 feet. RocbliDg's bridge, at the Falls spans Bit 
feet. McAlpine's new Ni^igara bridore has a span uf 1,2C4 f«e(, I 
and the proposed bridge tu cotmect New York and Brooklyn ia to J 
/laFe a epaa of l,6u0 feet. 1 
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8u»pauian Bridge over the Mittouri Siver. ~ To Kansas Cily 
belongs till! Imiior uf buililing llio pioneer bridge nvcr ilui 
Missouri. On the soutli or west elile uf the river lint Piiciliii 
lUIniad (of Missouri) extends from St, Lnuie to the Sr:itu 
iin« M KiinsaB Cily; tlie Kansas Pncifio SnilwnT, lute Uiiii>ii 
Pacific EiLS^em Division, is novv in operation 409 milfS wust Iniot 
the samu point of the bnunJiir)'. 'Ihe MissouH Kivcr Rnlli'onil, 
DOW operated in conncctinn with tba Missouii Piicifii-, continues 
thiU line Up the nvLTtn Jjcavenwortli; iiaci the Missouri River, 
Fort ScoU, nnd Gulf Railroiul, running nt present tu Pn.)U, 40 
BiileB south, is being pushed rapidi; to tjie Inilian Territory, and 
wit] became the ^at route front the North to the Souib-west. 
On the opposite nver bank the Neinh MisaouH Rnilrond forms a 
Mcood line to St. Louis ; the Missonri Viilley Rnllnind runs nortli- 
ward to St. Joseph ; and the Kansas Cit; and Cameron Bailroud, 
fonning part of the Hannibal and St. Joseph B.-Uli'o.id linn, opens 
m dirwrt route to Cliicago, Tlie tiridge, now completed, wiia 

lilt bj the Inst-namvd road, and will en&ble the seven roudn to 

jlle at common points within the «ity. 

Tin locidion oi the bridge is opposite the town, and imracdi- 
atelr below a bend in the nver. It was begun in January, I8G7. 
In February, Mr. Ch^nulo, the chief engineer, toolc charge of the 
worka. In the spiing the enterprise was interrupted by a, high 
flood, And it was not until August that work could lie rcsurat'd. 
Thfl sonth abutment of the bridge was pliicod 80 feet bnuk from 
the face of the bluff, and from it a fiS-foot span exteods orcr a 
nreet and the track of the Missouri Pnc^iHo Railroud to a p:ur of 

Siillsre Btnnding near the ed^ of the rock face; a span of 133 
Mt reaches from (hem to pier No. 1, the first river pier, A plvot- 
drKW of two sjHins.-each 160 feet in the clear, and S68 feet long 
OTcr all, from centre to centre of piers Nos. 1 and 3, torns upon 
piflr No. 3, which is placed as nearly as possible in the eenlru of 
the channel. Pier No. 4 was located 250 feet beyond No, 3; 
No. 6, 200 feet further noi-t^, on the edge of the sand-bar; and 
two spans, 200 and 177 feet respectively, cover the distunce re- 
maining to pier No. 7, which stands on the edge of the wootled 
ehore, taking the plnce of a north abutment. The railrond is 
then carried over the bottom land on 2,3G0 feet of trestle-work, 
d«9C«ndins one foot in 100 to an embankment. The oaniage- 
wny is carried down on a heavier grade by a side trestle. 

The difficulties attending the liuilding of this bridge were 
wholly in the foundations. The length of the structure is one 
mile.' ^ 

The masonry of all the piers is of limestone, quarried In the 
neighborhood, the facing beinp of tishliii-, and the backing of 
benrv mbhle. The nahnir of the upper eoui-scs, above the ice- 
breaker, is of a good blue-stone, of uniform color, .and the stones 
a«ed below arc of n grayish tint. The piei-s finish 11 feet higher 
Oua the great flood of 1844, and 48 f^ct above the lowest watvr 
nbaerred. The total height of piiT No. 4, from rock to coping, is 
WfiNt. Tlio pivM piur i« cireuliir in form, and '29 feeV\\n.^wk^a- 
SoiMng Bj fuet on loft. 
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Tlie entire atmcturo was completed bj July 3, 1869. 

The MUtitaippi Bridge at St. Louis. — Work on the Mians- 
eippi bi'idge itt St. Louis Is ntpidly being pii^itted farwud. 
Ttie shore pier on the Si. Louis side has been com|ilPl«d lo ft 
poiDt iibuvo low-water murk, and the di'edge-bonts are now era- 
plojed in sinkbg a. caisson for the second pier, which will 
be located about 300 or 400 feet from the store. The b«d 
i-ocli has been sounded. In order to hasten the compkiioa 
of the bridge, a lai-ge bod; of woikmea is engaged on the 
Illinois side, digging for the Anitl cooipletion of the pier, and 
within two or three weeks the second pier in the water and the 
fourth pier on the llliuois side will be under way. The roost diffi- 
cult pier to construct is the third, near the centre of the slream, 
owing to the rapidity of the current, and the sloping character of 
the rock^s bed. Engineering skill will, however, overcome all 
these obstacles, and bo soon na the second pier is under way, the 
caisson will bo sunk fur the central one. The levee for several 
squares is corored with stone, brick and lumber, which are being 
prepiti'ed for their respective poditiuns. The cstimnted final coit 
of the structure is 7.000,000 dollars, 4.000,000 dollars of which 
have already been raided. As the work progrosaes, rhe legisla- 
ture, ciiy council, and the county court will undoubtedly ocod 
sufficient aid to completo thv work at an early day. The rnpid 
cun'ents, quicksands, and other difficulties incidental to spanning 
a great stream like the Alisaissippi, will necessarily prolong the 
work, but that within three years, at the fartliest, tlie bridge will 
be duly inaugurated, there c.iu be but little doubt. C.iptain £>ds 
is laboring with great energy ; he is the chief engineer. Wlliie io 
Europe he visited all the bnages of note, and secured tTMnsIaiioiH 
of the various repuits of civil engineers on the subject of bridge- 
building, with a view of employing in the construction of um 
bridge the most approved plans, so as to secure a work thnl will 
be not only a model of iKuuty, but durable as well. Associated 
with him is Henry Fladd, — a man who ranks deservedly h^ 
among praciioal und scientific engineers. Both are confideat of 
completing rbe bridge in three years at the longest, and eVeD t»lk 
of two yeikrs aji the moat probable time. The work of tunnelling 
Wnshington Avenue, St. Louis, will not prove as difficult n t«£ 
as many suppose, and it is believed that it can be accomplished 
without disturbing even the sewer-water or ga-t-maios. Should 
this operation prove too hazardous, then an elevated railwny will 
be constructed. In either event the road will terminate in • 
grand union depot near FourLeenth Street, forming a direct con- 
municatlon with the PociQc and other roads. — St. Louit Time*. 

The Dwttldorf Bridge. — Tho great railway bridge over the 
Rbine, near the village of Ilamm, a little al>ove Dusseldorf, is 
progressing rapidly, and will probably be completed before tbe 
end of November. The bridge is lo consist of 4 arohea, Ihn 
upper part of which will be made of iron. The iron work >if 
cadi nrdi will weigh 14,000 centners. The bridge is united la tba 
main line on the left bank by a viaduct, consutiiig of 15 m 
MvJiCi, but this viaduct does not, im(aed\a\.^;\'^ ^Qln. Uie bridgi 
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! sepimteil from it by a revolving drawbridge, so that the 
~ ita be rendci'ed inipiteiiable at any momciit. Od Uie right 

a fort i» being built, whiob will comiuand Uic bridge. 
• Briilgeat Omaha, U. S. — One of the most important wiii'lis on 
^ I Union Pa<^it)i! Raiii'oad — the cousiruciiuD of a brid^ij ncross 
I Missouri River, al Omaha, 400 miles west of Chicug^i — is 
>ut to be commenced by Ucneral G. M. Doilg^, engineer of 
■ Union Pacific Railway. The bridge is abuut 2,800 I'ect long, 
''It divided into 11 spans of 350 feet each, the piers being cyl- 
■S of cast iron, 8 feet 6 inches in diameter, and filled With 
ncrete. The treacherous bottom of Ihe Missouri River presents 
X than ordinary difflculties in obtaining n reliable foundotioa, 
a the sreat depih of the sbiHiog sand, wliicb is constantly fill- 
g up old channels, and opening fresh ones, xo that the section 
nite Ijed is ever varying. Where it ts possiUle, the cylioders will 
■■lowered on to the rocii, and elsewhere, to a. depth of TO feet below 
H water, in thesand, the baaes being enlarged from 8 feet 6 inches 
■a feet in di.'imeter, to spread the bearing surliice, which will 

be increased by flat burs projecting fi-oiu the foot of the oyl- 
' ir into the anrroundlng sand. Foiindaliune of this olass have 

1 snccessfuLly employed by the Hon. W. J. McAlpine, in 
oos bridges lie h&s constructed. The length of the cylinders, 
n low water to the underside of the girders, will be C9 feet, 
iog a total height of the main columns of 139 feel. The 10 
I, each with two cylinders, will he braced transversely, and 
i up stream with ice-breakers attached to ijolnmns 5 feet 
meter, and placed 20 feet in advance of the piers. The faces 

1 be of eiutt-iron plates, meetlBg j>t an angle of 45 degrees, in 
Bt of the columns to which thev are braci'd with oak timber, 
I intermedial spaces being tilled with mbble and concrete. 
~im below low water to the highest Hood levels, the cylinders 

1 b« ca8t<d by pUi«s, and the enclosed space will be enclosed 
h coDcrci«, to prevent any accumulation of ice, or other ob- 
Hliona, which may be curiied duwn the sQ-eam, from getting 
iiwwu tlie cylinders, and striuniug them on the intenticdiate 
IN^ng. The girders of the superstructure will lie trusses made 
l.Wruught iron, with the exception of a cast upper choi-d. The 
|M!tHUuies to the bridge on boUi shores will be on a gradient of 
• in 110, mude in embankment on Uie eastern ^idc to a height of 
btit above the ground, the remainder bcinffa viadnct of trestle- 
ek. The total length of the whole, inclnding the river croes- 
E, will be about 31 miles. —JoumoJ of the FrmiMin Itulitute, 
^eh. 1869. 

GmereU Bridge. — The tests applied to the expei imentol bridge 
I concrete, set in cement, erected oyer that branch of the Metro- 
HIUmi DiMrict Railway which forms one of the junctions between 
I circular line and the West London Extension, prove conclu- 
-'j ^ic nilinble character of concrete exposed to compressive 
OB, The structure experimentei] ui>on spans the open cutting 
Wnn Glwicenter-Road Station and Earle's Court Road. Itisaflat 
llof TSfbatepnn, and 7 feet 6 inches rise in the cf nti'c, wheiij the 
) is 3 fret iiichvs in lliickiiess, incteas\ug Wvtaiis \l&fc 
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haDDche!>, which abut upon the concrete skewbacks. The material 
of whicb the bridge is made is formed of gr.ire] nnd Ponland 
ceraent, blended in the proportions of sis U) one, carefully laid id 
muss ii]K>n close boaviling set upon tbe centrine, and CDClosed at 
tbe sides. In testing llie bri<l^e, rails were Tuid upon sleeper* 
over tbe arch, which brought a load of two sercntj-fifths of a ton 
per foot run upon the structure. Seven trucks, weighing, together 
with their loads, 49 tons, were formed into a ti-ain, having a wheel- 
bikso of 67 feet; hence the rolling load amounted to iortj-nloe- 
fifij-screnUis of a ton per foot run. Tbe deflection produced by 
the passage to and fro of this train four times was noted apon a 
Blandard, cemented to the side of tbe arch, at a distance of one- 
third the span from the abutments. When one aide of the bridge 
was loaded, tbe extreme rise of [be branch on the opposite aide 
was abotit one-sixteenth of an inch, which was produced by a 
maximum etroia of 10 tons 14 cwt. per square foot. At a subse- 
quent trial, a mass of gravel, 10 feet wide and 3 feet thick at tbe 
crown, and 6 feet deep at the iiauiiches, was laid over the bridge, 
and upon this, ballast wo^ placed tbe permanent way. Alter on 
interval of a few days, tbe trucks, loaded as before, were passed 
over the bridge, at ni-5t in paii's, and finally all together. In tU^K 
test the strain upou tbe concri^te was as foUows: — J^^| 

The weight of tbe oroh, ubefon, ..... T Ion* IT mt- i^^^| 

ITO tool of hallut, 4 Ioih B owt. ^^H 

Strain |]orH)uanr<»t from dnad load II toiu S owL 

Strain [isr iqania foot froDi piusiDg Inad, . . . 1 toiu 17 cwt. 

Total itraia per foot, 16 tona 1 owb 

After repeated transit, the load was left upon the bridge all 
night, uid the areh, upon ex ami nation, sbowoa no signs ol fuiluro 
or distress under the severe str-.iins to which it hud been exposed. 
From these trials it is fair U> nssume, that a tboivuglily WGl|.<x>n- 
structed arch of concrete is absolnieiy sti'ongor than a siniilnr one 
of lirick ; but in practice Iho danger iirises that it would 1>e diSiuull 
tn ensure so high a quality of concntte as that employed io ih« 
presHnt instance, and the proper supervisiou of the uontractor's 
work by the engineer would bo almost impossible in structures of 
this material, whilst the inspection of bric^-work is an easy mat- 
ter. The utter uselessnoss of inferior concrete was shown by the 
failure of the bridge which was previously erected on the site of 
tbe pi-esent one, which yielded under its own load when tbe oen- 

Blaclifnar* New Bridge. — Bl ackfriara bridge is altogether formed 
of wrought iron, so far a.8 the main structure is concerned, the era- 
bellishment only being of cast metal. Preparatory to the actual 
cotntuencement of this important undertaking, tiia erection of a 
temnumry wooden subatilute, as well as the demolition of tlie old 
bridge. wa« necefcaiir. Tbe first piles, for the reijuisite gitntr;, 
— one-thinl of which is now removed. — were driven iu Jmio< 
1864. As it is generally miisiflercd in the London district thai U 
l^ndou d^ij'inuetbereuuhed lo i)btaia&«uvefuuu<biaonforli 
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buildings, this course -was here followed, iiiTolvin°: S or 4 months 
or tncea^ant diiilT imd nightly anxiety and lubor, on account of the 
tides. For our 'part, howevur, we cioincide with tho opinioo of 
Bome eminent practical engineers, that there is no absolute nece»- 
ri^ for going to this clay, nud that, conscqnentif, indoiugso, macb 
needliws expeuditnre of time nnd money is incun-ed. The bridge 
OOOSsts of 5 ATchos, oainely, two of l!)h feet gpan eiicb, two of 
176 feet, Knd one of 185 feet. Thu height of rise in the centre 
areh is 17 feet, &nd in the others 1G feet and 12 feet respectively. 
IluUad of regularly framed eentrine, piles were driven down to 
Btipport the nba where required, wjiich doubtless sAvod the con- 
trautor mach expense both in erection uid demolition. The rilis 
were then wedged np to the soffit of the arch ; tliese wedges or 
slaeke are now removed, so that eaeb arch rests on its own skew- 
h»cks, and the piles can be talcen away at once. Malk-t's patent 
buckled plates, whieh, as most of our readers know, are made 
of about one-quarter inch plates of iron placed heated over a 
mould, and stamped' by hydraulic pressure into the shape of a 

E-olned arch, are bolted to the roadway bearers by five-eivhths 
ch rivets, and form an, immensely strong platform. On this is 
put one inch thick of asphalte ; over this again — an addition to 
and improvement on the usual pnietioe — a layer of broken 
stones and asphalte, fiy>m 9 inches to V^ inches in Uiickness, is 

e laced ; and laatlr, on top of all, is granite-pitching as ordinarily 
Jd on roads. The total length of tho bridge is 1,273 feet ;' its 
tvidth, including the roadway of 45 feet, and two footpaths of 15 
Kt»et eaeb, is 75 feet. The gradient is one in 40. There are 6 
nolished rod gnmite columns, between which there are parapets 
Ma feet 9 inches in height. Over each column there are recesses 
H^ wbiob there are seotn capable of resting ten or a dozen weary 
Ktdestrians. A handsome row of lamps will be placed along 
Hsch path way, a little hack from tho curb, — a plan not adopted on 
Kny otiier of ika Thames bridges, — and they will bo so arranged 
[hi to facilitate the navigator alter dark. Tho balustrades are 
H^eoctian-Gotliic in design. — Fun Notlrand't Eng. Mag., Srpl,, 

V Tie Cinriimati and Keiepart Bridge. — All preliminaty arrange- 
HIcnta and work hare now been begun upon this bridge, which is 
Bjfr connect Butler Street, in Cincinnati, with Saratoga Street, in 
Bp ewport, Kentucky. The stone-work of all the piers is to be of 
Hba MMt limestone, up to the line of high water, and freestone 
Biwve thU, excepting the two piers of (he middle, or long span, 
Hrtdch will be entirely limestone. !Miioh of the stone for the piers 
Hbu already been quarried. George A. Smith, of Cinciiuuiti, has 
^pe contract for the stone-work. Tlie bridge proper will bo of the 
^■Mt wrought iron, in lower and upper chords, uprights, braces, 
Kle. No tunbor will be used save in tho flooring. The train, as 
■Hen, will be about 100 feet aboye low water- This span ia 
■■iMmed at a length of 420 feet ; the one next south is 24U feet, 
HdiI the others as near 200 feet each as the division of distance 
Kill admit. Tliori' will Ih' 7 spans in all, with tlio 8 piers. 
Ki food the frovt strt-ifts of both Xewiwrt and CiucutuoU, 'Cbj^ 
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grade to the cides will increase, that of the wagon tracks 
mucb sharper than the longer and easier one of the ra' 
The liridgo will he 41 or 42 feet in width, with 13 feet 
middle, for trdnB, one way on either aide for cuttle and re 
and on the outside of these still the passages for foot-paesengc 

The Etui Biver Bridge. — " The work is aasuming shape. ' 
caisson for the great tower on the Brootlyn shore oaa been 
trauted for. Operations are to be commenced at once, 
wood-work at the oil-dooks and piers will ba torn np and everythtBf 
down to low-water mark will be removed. The bottom of Ae 
liver will be excavated to a depth of 23 feet t)elow high tide. 
The space to be cleared and levelled is 170 feet long by 102 feet, 
extending out into the river. Divers will be employed to remove 
the obstructions at tlio Uoltoiii, and blasting will have to Im 
resorted to. 

"Tbe caisson is like a large scow, or flat-bottomed boat, turned 
npeide down ; notliing mora. Tlien, if one imagines its being 
sunk to tbe bott^im of tbe river on a level space prepared for it; 
that the water is forced oat of the boat, or ' air-chamber,' as it is 
c:illed, by means of comprassed air; that workmen are sent down 
into tbe air-chamber in a shaft, cut througli the top of the ciusaoD 
(bottom of the boat), who, witli the nid of calcium lights, dig ont 
the material beneath tliem, which is hoisted up to the world 
above ; lUai they continue excavating until the proper depth is 
reached, the caisson sinking, and, of course, on a perfect level." 
the work progresses, and that the 'alr-cbamlier' is lost of all ft 
op witli cement, a general idea can bo formed of the way in wl 
the foundation of the tower will bo laid. 

"Experiments which have been made on Uie quicksand bed __ 
the East Kiver wliile excavating a dry dock prove its bcarini* 
power to be 10 tJ^ns per square foot. ByMr. Roebling's plan, it is 

firoposed to rest upon this bed a weight of only 4 tons per square 
oot. Tbs weight of each lower is to be somewhat ovcsr 75 

" To distribnto this vast weight so that no part of the pressure 
on the base shall be over 4 tons per foot, it has been decided that 
the area of the foundation shall be 170 feet long bv 102 feet broad. 
This urea will be composed of huge timbers resting on the snod, 
and bearing the masonry-work of the tower upon it. The timber 
will be 20 leot thick, and this vast mass of 20 feet by 170 by 103 
will be securely boiled into one solid frame, so that tbe weight of 
the tower alwve can never deflect in the slightest degree at any 
point. 

" The board unanimously hold that 300 feet high of a mosonty 
structure could be safely and unyieldingly erected on suoh a 
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Biructure could lie solely anrt unyieldingly erected on sue 
timber foundation aa proposed by Mr. Koebling, and that 
superstructure tliereon, if properly built, would easily bear 
weight of the bridge, and all the weight that could be put o" 
bridge. 

" The bridge company have purchased about 4,000.000 
broad measure*, of yellow Georgia pine, tbe greater part of i 
ia DOW ou hand. Before the conlraclv)\dii.\iii\iu\V4ti'c*^tta 
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B>BalB to L'onstrnct the caisson were invited from all llie ship- 
era in tliia vieiuity, ami Lheir bid pi-ovod to be tho lowest, 
more than ordinary depth of water in front of tlie yard was 

Buired, — not less than 23 feet, as, when launeiied, tbo caisson 
1 lirnw fully 17 feet of wnter. It is to be 170 leet long, 102 
tt wide, — as already stated, — find 15 feet <lc;ep, with a top 6 
~)t tliick, and aidus of a thicknesa taperioo; troni 9 feet U Che top 
R foot below. The time required to build it will be ubout 4 
DDtlu. As aooa na it boa been set iiaoxt ii will sink to within 18 
shes of the surface of the water ; nnd when the proper tiiiis ai- 
res it will be tawed down to the feiTy and placed in piisition 
■Hdy for being submerged. Tliia ia to be accomplislied by huild- 
K on the top of the caisson successive layers of timber and con- 
Btclo a lieioiht of 20 feet. The weigbtof the caisson, witli thla 
) feet of tjmber and cement above the * air-chamber,' will be 
,000 Ions. 

"The material excavated is hoisted fl'om the 'air-chamber* 
rough two water-shafts by means of dredges, and as it is raised 
s caisson sinks, being uniform-iindermioed round the 4 edges 
i tbrougbout its whole extent. As the caisson thus gradually 
l^the mason-work, enclosed in a cofior-dam, is in prugrnss on 
I top of tlie timber, thus adding the necessary weight. Access 
baa to tbe ' air-chamber' by meuns of two air-shitfta 3 feet ia 
imeter. The depth to which it will be probably necessary to go 

the bed of tbe river will be about &5 feet below high-water 
.iric, so that all the timber of the foundation will be enclosed in 
e sand and other material through which an excavation has been 
■de." — Joamal of Qa» Lighting. 

Beginning with a span of 822 In 1854, one of 1,067 in 1867, 
B bridge proposed for the East river by Mr. Roebling, a steel- 
re suspension bridge, is to have a span of I, GOO feet between 

1 towers, ISa feet al>ovo the water; it is caleulated to bear six 
nes the strain wtiicb cau, under any circumstances, be brought 

n- fi« Schuylkill. — Tbe plans of Mr. Eneats have been 
loptf 3 for an iron bridge over the Schuylkill, at South Street, 
liladelphia. The centre and river piles will be of iron sunk by 
e pneumatio process; the length of the bridge will be 2,488 feet, 
id the clear height 32 feet above high water, 
She Saniat City Bridge was formally opened July 3d, with ap- 
opriate ceremonies; the municipal authorities of Chicago and 
. Louis and an immense concourse of people participating. 
The bridge consists of combination wood and iron trusses for 
wiu 130 feet, 177 feet, 200 feet, iknd 250 feet, an iron span TO 
et, and a Linvilte & Piper patent wrought^iron pivot span 8(jO 
it ia length. The superstructure was erected by the Keystone 
.idge Company, of Pittsburgh. 

MtMouri iron Bridge, — The draw spans 3G3 feet long, and 
eigtas 360 tons. The spans are respectively 200, 250, 200. and 
7 feet in length. — Engineering and Mining Journal, July 20. 
Bridge at LmtisciUe. — Tlie largest span of any truss bridge in 
e United Sitatea is tliHl of the great bridge ocruaa ^W 0\ua 
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River at Ix>uisvt!le, whtcli is dcstinB<1 to connect the Kenluirbr nnd 
Indi-init shores. The bi-iilge itself will be, when finished (nnd the 
engineer in cburga expects to turn uver bis contnict for the build- 
ing some time in Novemlier), one of tlie moat splendid atractures 
of the kind in this or any other country. The lost span corers 
870 tec.t, and ia n marvel of engineering skill. 

Bridge oeer Cape Fear Bii'tr. — The new iron bridge over the 
Cniie Fear River, to connect nil tlie nLllroad lines centring in 
Wilmington, North Carolina, was opened ou the 28tb of August. 
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Setiitanee of Eoada to Traction. — The following results of the 
experiments of Sir John McNeill, in regard to traction on roada 
t>f different kinds, arc pretty generally accepted as accurate : 

Resistance in pounds per ton on difibront roads : — 

Iron floor, 8 llw. per tOD. 

Sbmo trmmwvi SU Itx. p«t too. 

PsTBi] road 33 Iba. per ton. 

Hsondsmiicd roui ii t" C7 Iba. per loo. 

Gr»vel, 150 IbJ. pstlon. 

Soft, aandy uid grarclt; loil, !10 Ibv. per Ion. 

— Fon Noalrand's Eag. Mag., Oct., 1869. 

Botue-UJling. — In the work of atraighlening and widening 
some of tne crooked streets in Boston. Mass., it became necesaarr 
to Toove a huge building linown as "Hotel Felham." This build- 
ing is of freestone, 96 leet higli, and weighs 10,000 tons. It mta 
moved 14 feet in 3 days, by means of rollers and screws, » 
portion of the Bidewatlc oeing also moved with it. So cnreri"' 
and well was the work done that not a crack was made in 
building, and nothing in it w.-vs disturbed. The fastest time , 
complished was two inches in four minutes. A great numbeci 
screws 21 inches long were employed. 

7%e French Cable. — Length between Brest and St. Rerre, . 
S,5!)S nautical miles, a lengtli that makes this the longest cable 
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Heavy Blatt. — A great blast was lately made at Clitheroe, Edg. 
A tunnel, 'i& yards in length, was bored, and G.OOO lbs. of powder 
walled in it. Themassof stone, 60 feet in koirth. was thrown up- 
wards in a vertical direction, and at least 60,000 tons of liatestone 
displaced. 

An xmmtntt Qatomtter. — The Manhattan Gas Company ore 
building, at the foot of Eleventh Street, in this ci^, n new gas- 
ometer nf unusually large dimensions. The basin is 225 feet in 
diameter, and 38 feet deep. The circular wall is 7 feet thick, 
arranged upon which are 16 elegant guiding columns, each T" 
feet high, of wrought iron, united at the top by oi '" 

girders. This will be one of the largest gasometers in 
iiy. 

Fog-tehittle. — We learn that a fog-whistle, to be worked fa 
lO-horso power engine, ia being constructed for Thaiclier's I»lai 
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inlcm. Moss. It will be reaily bj Lhe first of June. Tbia 
be the largest and moat powt^rl'ul Fog-wliistle in lUe world. 

Forty-tipo ton Hampitr. — la Englnnd n huge stenm-hammer, 
weighing 1,000 Uins, is being ramie fur the Russian gavernmeitt. 
The hamnier-head weighs i-2 tons, the nnvil-block 600 tons, and 
It b to be used in forging steel guaa. — Van Noatrand't Eng. Mag,, 
tkt.. 1869. 

Bleel-headed Rails, — Steel-headed rails are made at the Trenton 
Qi. J.) Boiling Mills by the following process: The steel which 
n to form the liead of the rail is fii-st welded to a quite thin piece 
of iron. The combined bar is then beaten and rolled down until 
the iron is very thin and the steel reduced to about half its former 
balk. AtVtr this operation is completed, the whole nuantit; of 
iron requiute to complete the bulk of the rail is added to the 
bottom of the combined bar and welded to tlin thin layer of iron. 
This process, it is assorted, doubles the Btrnngth of the weld 
between the iron and the steel, — always a difficult operation to 
perform. The old process consists in welding the relative tlii(.-k- 
ness of iron and steel at one oper.ition, but the new metlmd is re- 
ported tofnrnisb better rails. — Van NottrOTid'sEng. Mng., Oct., 18(!9. 

Centrifugal Pumpi. — The ereat Appold ccnti'ifugal pump to be 
worked in connection with Mr. Flawkshaw's important work, the 
Amsterdam Ship Canal, is to lift 2,000 cubic metres, or, say, 
440,000 gallons of water per minuie. The lift is not great, but 
for each foot of lill, the actual duty, irrespective of all losses of 
effect, is I33i horse-power. — £n(/in«rirtp. 

Inverted Siphon. — An iron-pine, 11 inches in diameter, and 
8,600 feet (one and two-thirds miles) long, has been laid in Tuo- 
lumne County, California. It runs down a mountain, under a 
cnwk, and up the ascent on the opposite side, under a perpendic- 
nlar prossnreatlhe lowest point of 684 feet. —JmnalPraiMin hat. 

A rapid Change of Gauge. — In Missouri, the Missouri Pa- 
(dSo Railway-^a road nearly ZOO miles long — changed its 
line from the broad to the narrow gauge. Nearly 1,400 men 
wore en^ragcd in the work ; and tliey labored with such celerity, 
that the task was accomplished in 12 hours, and without inter- 
Tupliag the business of the road. 

J^arge Jia»(. — The operation of blasting off the rocky head- 
bind of Lime Point, opposite Fort Point, and forming the north- 
ern entrance to St. Francisco Bay, for a heavy wat«r-battery, 
hks been conducted under the direction of Col. G. H. Mendeu, 
U. S. Engineers corps. Two blasts have already been made; 
fiOe with about 10,000 tba. of powder and a second with 24,000. 
*rhia second blast is supposed to be the largest ever, used in mil- 

""^ineering, and moved about 80,000 lbs. of rock. At the 

tunnel had been run in a north-westerly direction into 
base of the hill, a distance of ubout 30 feet, where a chamber 
vasfonned on the right to contain 8,000 lbs. of powder; thence 
the tunnel ran in a direction eoath of west 31 feet, where a cham- 
ber was formed on the left for 0,000 lbs. of powder, thence on the 
Mme tine 4A feet, where the third chamber was formed to contain 
7|500 lbs. These chambers were about 6 feet by 7 Ceol, to conXAVU 
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from 125 til 130 cubic feet. When all were ciiambored out, » 
board pH^rtition wiis put up in Trout of each cbambor to hold the 
powilur. The gi'eat«st caro vrns used in pinciug the powder in the 
chambers; the men wore tli« Freucli subote, or btindaged tbeir 
f«et iD ba^giQE ; the b^Lirel of poivdur was opened at ibe mouth of 
the tunner, And carried into the chiimber id sacks, the men gttjp- 
iag their way into tho dark tiianci, nod delivering their d«R^er- 
OUB burden to theforeman, who umptlud itiniooneirameiiaebinia 
the chamber. At a certain atcige of the filling up, 8 cartiidgoB 
were disti'ibuted at different points in the mass, each CArtridge 
having an electric wire leading to tlie central wire connected 
with the machine outside, A.a fast as tliese chambers were fillM, 
they were sealed up with clay and the tunnel tamped with the 
same material, the wirea for firing the mass leading thi'ough a 
email box at the bottom of the tunnel. These wires, two in num- 
ber, were of copper, one an insulated wire to convey the eiec- 
ll'icity to the mass of powder, and the other n plain wire for the 
return current; one connected with the positive, and the oilier 
with the negative polo of a powerful " Beardslee " tnagnetico-elec- 
tric machine, luciited in a secure place outside, and several fert 
distant. On connecting the poles, the explosion took place with a 
heavy, dull sound, and an immense mass of earth and rock was 
thrown into the air ahont 70 feet, and the whole face of the cliff 
came criisliing down to the base and tumbled into the sea. The 
cliff has l>een blasted off for about 200 feet along its base and 
tumbled into the sea, and about 175 fi.'et in height with an aravfl 
age depth of about GO feet. — San Francisco paper. ^M 

THE KEW THAUES TUNMKL. j| 

The way the tube tunnel is built is by means of 3 aegments of 
a circle of cast ii-on. each weighing 4 cwt., with a centre key- 
piece at the top, weighing one cwt. Each segment or ring when 
bolted togetlier is only 16 inches long, but no fewer tlian $ of 
these rings are bolted on in every 24 houi-a, so the tunnel is ad- 
vnnoing at the mte of 9 feet a day. As the eliield, which is 
7 feet 3 inches in diameter. Is pushed on fur a length of 18 
inches, it leaves within the tube or rim a space one incJi greater 
aii round than that occupied by its own tube on the outside. 
This, therefore, leaves ample room to fit in the segments of 
tho tunnel-tube eaailj;. Tide is done very rapidly. The bot- 
tom segment is laid in its place, and the two eiue segments 
Above it, and between these at the top the key-piece is slid in. 
Between the long horizontal flanges a layer of white pine is placed 
before tliey are screwed close up. The spaces between the cfrcuhtr 
flanges of each segment are regularly calked in with tow luid 
cement. Still, the shield on the cap is one inch wider all round 
tlian the diameter of the tunnel tulie within it, which comes after- 
ward to occupy it, leaving an opening of that space between Out 
day and iron. This interstice, when the segment ring is fixed, 
is closed by pumping in blue lias cement, wliich, as it quicUf, 
sets, forms a ring of elone-work, prerunting the action of "" 
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D the iron tnbe. The tube is to be fitted willi a tramivny 
i feet 6 inches gituge, on wbich is to run u light iron nmni- 
■ of 104 fei't long, 6 feet 3 inchoa wide, and 5 Igoi 11 iiiclies 
j^. This will accommodate 14 p«ople with ease. Oi'diniuy 
lifts will take them down nnJ np the sbnfts at either end, and nt 
the end of the ahal't the omnibus will be waEting. For the first 
handred feet or so the omnibua will be pulled by & rope fixed to a 
..fbUionar; engine; iifter that it will descend by its own velodty 
lDwn the incline and up the incline on the other side to the foot 
jF the shaft. The whole Imneiit, including time for descent and 
sent, is oolcnlated not to exceed 3 niiQUtea. — The Artiian. 



THE UONT CBNI9 TUNNEL. 

• 'Duringthe past year an advaucenoent of 1,330.15 metres hiiB 
bam made at the MontCcnis Tunnel, of which ti38.60 was driven 
on the Italian side, at Buidonngehe, and 681.65 metres on the 
French at Modaue. This gives an average advancement of 110 
metres per month, or 53.20 on the Italian side, and 56.80 on the 
French ; and at this rale of process the time neceasaiy for the 
mplction of the tunnel would be 28 months, or about April, 
171, and for opening the railway about 6 months more, or in less 
n 3 years from the present lime. 



THE BDTRO TDmTEti' 

f There is a mountnin in Nevada which miners and some geolo- 
s believe to contain more than 600,000,000 dollars' worth of 
_._ Br. Unluclfily the veins run thi-ough the centre rather than 
along the slopes of the mountain; and the mines which have 
been sunk on the great Comstock lode, as it is called, have al- 
ready reached sucb a. depth that to pump them out and ventilate 
""Mn is too costly, while no means exist to drain them. 

Ur. Adolph Sulm has proposed that a tunnel shall be run into 
■ monutfim, which wonld cut the veins of ore, and sen-o to 
bin the mines and open the whole deposit. Here is his present 

3,000 Iftborhig men pay in an average of 10 dollars per 

I, which gives you 30.000 dollars per month, or SGO.OOO per 

a, and insures the construction of the tunnel, carrying with 

« ownership of the mines. That amounts to S3 cents per day I 

) is there among you so poor as to miss itP How many of 

d that much every day in stimulants, cigars, and other 

Put that money into the tunnel ; it is laying up som6- 

; for ft lainy day. The money ivill be expended directly 

D labor among yonrselvea. under your own direction, and 

D dependants you will become musters." 

wrted that the miners are responding to this appeal, and 
iMrti is not unlikely to gel the money. This would bo a 
. 3 co-operative enterprise ; one worthy of the age. and of 
Eeoorgetjc and determined men who have ilcvo\n\wi.\ \V\i; umw\'j 



ANNUAL OV SCIENTmC DISCOVERT. 

L-egions of the far West, An act of Congn-aa h*a given to tke 
Sutro Tunntl Company Liie ownership of nil freshly ifiscorereil 
&n(l unworked di'posiis of ores which may bo cut by the tunnel. 
- ' -' '^ ■ ■ ' Mchbaaf 



If Mr, Sutro's theory is correct, of which li« at least c 
doubt, the tunnel \voiil<t open a mass of silver eufBcient to make 
independent tlie whole 3.>JO0 minera, from whom he aslkS SO cents 
K day. — Evening Pott, Od. 29. 



TUNNEL DNDEB TBE BBITISH CnANNEC 

The condiLioDS on whieh the success of this enterprise depend 
are comparatipely few and siiiiple. Tho first condition relates to 
the geological formation in wbiclithc work would fia'vo tii be done. 

It has m^qnently been pointed out, and there appears tu h« no 
difference of opinion on the subject, that there are to be found, on 
opposite sides of tho Channel, tracts of oast presenting geologi- 
cal features almost identical. Tho English coast bc^tween Dt-al 
and Folkestone, for instance, oorrespontta in every particular witi 
S miles of tlie French coast, a little to the weslward of CslaU. 
That the same formations continue under the bed of the sea ie it 
probability that has been noticed in a report to tho Geoloj'ii.-al 
Society on ■■ Tlie Chalk Ridges which extend parallel ii> ibi? CliJfi 
on each side of tlie Channel tending towards the North Sea," liy 
Captain J. B. Manin, in 1839, Careful ceological invvMiffaiioB 
baa been made with a view to discovery wuether the chalk t'uimn- 
tiona obtaining on each coast continue nnbroken for the whole 
distance dividing theni ; and there appears no reaaonnble caiue 
of doubt that ihis is the case. 

Impressed by these facts, Kfr. William I.ow, aa engineer who 
for many years had been confident of the feasibility of connecting 
the English and French niilway ^'stems by means of a sob- 
ohanni'ltunnel, set himself earnestly to examine for himself Um 
geologicul foi-mations of tlie two shores. After most careful e»- 
amination, Mr. Low became eatisHed that the deductions of thg 
geologists were cjhtccL His examination of the borings fur se^ 
eral artesian wells on botli slilea of the Channel GtrengtJicndd btl 
opinion as to the regularity of the Etrata, It became his firm con- 
viction that along a ccitain line, al>out half a mila west ol lid 
South Foreland, and 4 miles west of Calais, the tunnel coqM ba 
made entirely through the lower, or gray, chalk, which, owing to 
its comparative freedom from water, and other qualities, would 
be a most desirable stratum in which to work. With the result 
of these investigations, and with plans of the tunnels he pto^ 
jocted, Mr, Low, in I8G7, betook liimself tu the Emperor of tha 
French, who, giving the English projector a cm-diat recoptiODi 
desired him further to organize his plans, and to come ag^ 
when he might be prepared to submit definite proposals. 

In 135G, M. Thom£ do Ganicmd, a French engineer of repaU* 
who had for many years been advocating the construction of a 
tunnel between England and France, obtained, by order of tfaA 
emperor, an investigation of his plans at the hands of a scleutillo 
TItis body, salisfied wiUi \liu swlisLvkivtia,! accuracy 
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[. de Gamond's geological concl it sinus, recommended that liia 
itigaiions should be pi-m^cullf tested Uj sinkin;; pita on the 
isu, and driving a few ehort hcitdings nndcr the eea nt tlie 
e of the two governments. Owing possibly to the biiek- 
mtnlness of the Great British Circutnloeution Offiee, tlfia recom- 
mendation does not appear to have Jiad any piiictEcal result. In 
1857, M. de Gamoud published the opshot of his researches, and 
tlie report of the commission ; and at the Paris Exposition of 
1867, he publicly exhibited his plans. It was rery natural tliat 
Mr. Low, after his interview with tlie emperor, sliould put him- 
self in commnnicatioD with M. Thom6 de Gamond. This gentle- 
man unreservedly placed his experience at Mr, Low's disposal, 
d, utter a time, the resulls of their joint labors were laid before 
. James Brunlees, He, after careful examination, conaend'd 
co-openle with the two engineers in the prosecution of the 
■~t. A committee of French and English gentlemen of indu- 
e and position was, by desire of the emperor, foi-mcd to fur- 
r the project; and it is by the executive committee of this 
7{ nnaer the chiurmanship of Lord Richard Grosveuor, that 
matter is now practically bronght before the public, 
lut the opinioiiB of Messrs. Low and Brunlees, and of M. 
nat de Gamond, received further confirmation. 
[r. John Eawkahaw, whose name is well known to the public 
■r^e and to the engineering world, was induced to teat the 
BUon, and to asoertam, by elaborate independent inveati oration, 
pos^bility of a sub-chanuel tunnel. With cbamcteristic care 
caution lie took nothing for granted, but went himself over 
whole ground already traversed by Mr. Low and by M, de 
Dond. His geological researches led him to the same concln- 
18, and his expression of opinion in favor of the ^ray chalk 
Tery decided. Not even satisfied with the theoretical results 
MM Investigation 8, carefully though they were made, Mr. 
kchaw held it necessary to make boiings on each coast, at 
icise points at which the ends of the tunnel would be situ- 
Thns Mr. Hawkshaw and the French commission came to 
ue decision. Now, the well at Calais, from which a con- 
n^ble part of the geological inferences had been drawn, was 
inme distance from the spot where it was proposed to begin 
Innuel on the French sicle, and possibli^ the strata might, in 
"ifecise place indicated, not run as anticipated. 
lU did not, however, turn out to he the case. The actual 
conclusively proved the correctness of the views enter- 
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le boring on the English coast was commenced at St. Mar- 
et's Bay. near the South Foreland, in the beginning of 1866, 

was satisfactorily completed in 1867. It was earned com- 
ely through the chalk and into the green sand, which was 
;hed at a depth of 640 feet below high water. Tiie boring on 

French coast, S miles westward of Calais, was carried to a 
th nf 5S0 feet below high water. It was intended to pass 
itu;h tiie ohalk as on the English aide, but accident frusti-atcd 
d«rign. 



60 AHKDAL or eCIENTIPlC DISCOVERT. 

Simultfttieotisly with those boring tho bottom of the Chftaoel 
v/aa cnrefullj oxamincd, by mentis of a Bteomur provi<)ed with lUt 
Buitable apparatus. The main nscrul rciHults established by tbcM 
expoHmentH appenr to bo, that on the English coaot the depth ot 
ohalk is 470 1'eut belotr high water, of which 395 feet are of the 

Bay formnLlon, io wbieh It is proposed to work; thnt on the 
snch const, the depth of chalk is 760 feet, 480 beios gray ; tmA 
thnt tlitire appears to be no rooin to doubt the regularity of the 
Btmta between the two shores along the line proposed. 

So, ft would seetn, first, that the chief condition is satisfacto- 
rily insured, and the geological formation of the sea's bed is such 
OB (o admit of the excavation of a tunnel tlirough the lower gray 
chalk; and, secondly, that it le not necessary to go to a depth 
unsuitable Ibr railway trafHc. It is calculated that the approaches 
to the tunnel oan be constructed at gradients not exceeding one 
foot 111 80. 

The next point of paramount iinportanco to the trarclling pab- 
lie is tlio question of the safety of the tunnel when made. The 
dangers most oarefiilly to be (guarded against are two: any pos- 
sible irruption of water from the sea, or from unexpected Isad- 
springs; and any doScicnoy in ventilation. 

En^neers are of the opinion that these dangers can all be pro- 
vided against. Recent borings on oilbor side of the Channel 
have proved that there need be no fear of land water, and the 
impermeability of chalk, nnd the depth below the bottom of the 
Bca, at which the tunnel will bo placed, beitig in no case less than 
100 feet, it Is maintained that there would be no danger from 
incursions of the sea-water. The submarine excavations tn the 
Coralsh mines are an existing demonstration of the safety of tbe 
proposed tunnel. 

Ventilation will be secured by means of powerftil steam en- 
gines, and attempts to raise the necessary funds are wist^Iy to bo 
postponed until two small hcndings, or galleries, are driven fbom 
each country, connected by transverse driftways. Ventilation 
would* thus bo secureil in tlie manner customary In eoni mines 
and works of a similar nature, and the feasibility or otherwise of 
connecting England and Fi-otkce by a tunnel can be demonstrated. 



The great ship canal which is to connect Amsterdam with the 
Noilb Sea is now once more in progress, tbc government of tlie 
Ncthei'laudii having relieved tlie coniriicters of ccrt.itu difllcuttles 
which for a time hindered the work. The canal will be about Id 
miles in length. The Zuydor Zoo is to bo shut out from Am- 
sterdam, and the Pampus dam, by which this is to be eQ'ected, Is 
already half finished, and the locks and sluices connected with it 
are in urogi'cas. 

A 6bip canal is to be constructed through Sebloswig-Hol stein to 
codnect the Baltic and the North Seas, The pi'elimiuary survey* 
have been completed. It is thought Ule Prussian GuvomiiMat 
will undertake the work of building. ^^M 



HRCIUinCS AND USEFUL ARTS. 61 

. de Iies^eps, the Suez CshaI engineer, having Bont some 

eveyon tn Giumine tlie desert of Sahara, hne, it fs siiid, become 

■-""- ^d thai UiQ de«ert in al Its noiin-st liniit d7 moli-es below 

'I of the Red Sen, and thai the deprcssian cM^Dliiuies in> 

,,..' tuwnrd the interinr. He tlicrel'ore Ihhiks thnt he can 

e tSe desert the lied of a large inland eea, bv a eanni of 75 

'ri length, bringing the water from the Ked Sea. Besides 

c changes, an easy method of intercourau with Gentrul 

would he effeclcd if this project conid be accomplished, 

:. Laogo, tlie Ijondon repreaectative of the Sues Caniil Com- 

', has madi4 some oxperimeuta on the canal wiUi a corvette 

g tvn Armstrong ^ans, and driven by engioesofSOO horse- 

Cer. Ho baa ascertamed the following important poinia: 
t, tho speed noeessary to be mnintainud on ft vessel of llie 
dimontioDB of the ship experimented with, in order to enable 
n straight coarse to be steered, is from 3.2 to 3.7 knots an honr. 
mS, the embankments suffered no injury while tho vessel was 
_ It a rate of 5.4 or 6.4 knots an hour. Third, it was found 
It the loss of speed incurred by the vessel navigating the canul 
m compared with the rate on the open sea in smooth wal«r, 
ninted to one-fourth, the same power being employed in both 



BTEAU POWSR ON CANALS. 

i Bncoessful application of the principle of low speeds seems 
iaTe been ms,de by Mr. Edward Biickus, of Rochester. If the 
iBlt of the several trials made are correctly stated by the in- 
"' T of this novo! mode of steam propulsion, then the cost of 

^Mrtation may be reduced about 32 p<!r cent. 
Rio following extriK'l from a letter written by Gen. Qnimby. 
B.A.i who witnessed two trials of this boat, will convey an 
^ of the character of this new mode of propulsion: — 
" In this boat the motive power, steam, causes a wheel located 
Irtiio centre of the boat to roll on the bottom of the canal, and 
b drive tiie boat in the same manner that the locomotive is pro- 
Jed by its driving-wheels. The wheel, placed at one end of & 
rer frame, rcodih' adjusts itself to the varying depths of the 

iter, and its weight, together with tho cog- like proiections dis- 

Iribniod over its circumference, prevents slipping and consequent 
loss of tniction. It has been found that in the whole extent of the 
Erie Canal there are not to exceed 20 miles in which the 
depib of the water is too great for the wheel to work well. For 

Ij deep water, a screw-propeller wheel is used, and the motive 

per is changed from the ground wheel to it with the ntmoet 
p kDd expedliioa." 

PASSAOK THROUGH THE SUEZ CANAL. 

[be Rob Roy and English merchant-vessel recently passed 
roogli the Suez Canal, and the captain writes to the "London 

lb«" the following account of the present oonditionof this gi'oal 
idertakiiig, ofk'r ISyears buFe bei^ii speut in \ts GuaaVTa>^^Xoax 




" The c&nal, as Heaignert, i« aliout 100 iniles long. Of lhfslcn?tli, 
about half U salBiicutly advanccii for the seo-wiier to reftcli /il) 
miles, — that is, into thu miildle of the islhmits. It is HiiUhi-d In 
its full breadth, wliidi 19 100 yiirds, or the width of u oon3idi>rH)il« 
rivor, but not to Ihu iatenilcd daptli of 2G feet. The reiutiining ciO 
miles not yet jienetrated by the sua-wnlcr nre in variona BtalM of 

Emgross; parts are exoavated, pans are underwater, parts will 
a.ve to be laid under water which is to be supplied from a greM 
lake not yet filled, while a good many miles h.ire to wait fuf 
btaaling operations. To English ears it must sound piiiiniring 
that a good deal of clay has to be cut tlirough ; for nothing con ba 
dealt with so sacceasfiilly in this country as that material. The 
completion of the southern halfof thn canal would look like a very 
long work, but for the fact of the immense subsiding works being 
completed, and a vast mass of appliances being on the spot. The 
service cuuil], from the Nile to the mid-point of the salt canal, and 
branching thence to either extremity, is an immense work, not 
lesa than 150 miles long, and in full nse for the supply of fresh 
water for navigation, and for otherwise assisting tlie work to be 
done. The port at the Muditen'anoan end is an immense work, 
alrendy available. The sea-cbannel at the Suez end has difficul- 
ties, bnt onlysnch as engineers are familiar with. Forty eiiormoos 
and costly drcdging-machineB are at work on different p^rts of 
tho canul, — chiefly, we conclude, the northern half, — discharging 
mountains of mud, sand, and clay over the banks or into barges. 
The rale of expenditura is put at 200,000 pounds per month, or 
2,^00.000 poundsa year. Our informant calculates that a dririne 
wind, alter blowing a mnntli together, will send into the canaf^ 
when finished, 500 tons of sand a day, or 15,000 tons a month. 
Tills, however, is no nniro thi^n a single dreilging-machine would 
be able to kee|i down at a certain moderate cost in coal. The dif- 
Scnlty of kcepinff up the banlis of the canal, exposed as they will 
be to the wash of the steamers, and to a surface ollen agitated by 
the wind, is a more serious m.itter, but one which does not enter 
into tho present question. Upon the whole, it does seem a moral 
certainty that at least in two or 8 yeara — for one year seems oat 
of the question — this great undertaking, wortliy of a heroic 
age, will be brought to what ne may fairly call an actual comple- 
tion. In the course of the year 1871 we may probably see the 
Bea-wAt«r of one ocean flowing into the other." 



SUEZ CANAI.. 

The following figures show the condition of the work on the 
canal on Isl January, 1860, also llio progress made during tlie 
past year. The two exhibits, taken together, may give us the 
data lor calculating the time when the entire wor^ will be com- 
pleted. The estimates oF quantities are given in atbh nietrei, to 
wliich 37 per cent, should bo added to show the results in cubic 
yards. Tiie aggi'egatn amount of earth to be moved, to dig tba 
canal according to the plans adopted, was 7i,H2,130 cot 




; of this iliuro remained on 1st JoDaarj. 1868, 40.000.000 
mbtc metres yet to be done. Tke lime now aiinii'd by M'ln^. 
LAmllu; for the entire completion of ibe worli i.i Ist Ociolier next, 

''aad tbere seems to be no reason to doubt his iLbility to m:ikc good 
tbia predicIioD. The success of the dredging-nnichincH has been 
area beyond the anticipaUons of their sti-ongeat advocates. One 

""ine is credited «rilh lOS.OOO eubio mtitrea of excavntion, in a 

a month; another with Se.SSOj noothcr with 76,056 cubic 

iB within a like period. Thev have double gangs of men, 

tad work night and day. Sis dredges in November, in the Port 
*«id division of the canal, raised 31S,628 cubic metres ; thi-ee 
lier machines, at Ros-el-Ech, niised 814,043 cubiu metres. The 
It new drtvdge of the conti-nctora was put at worlt in Di-cember ; 
tod now their entire force, 60 machines, is being driven to its ul- 
nost CMpttcitj, in order that the cltnitl in its lull dimensions muy 
S» opened to the cummemt of the world witli the lenst po'isible 
Iclay. The piers or jetties at Fort Said are entinaly Bnialicd, 
Tbe westvm pier was completed un the 8th September, and tlio 
making of the concrete blouks was stopped the snnie day. On 
lath December, there remained but 316 blocks to be 8unk to fln- 
iri* the eastum pier; and tliese could easily be handled in 10 
dftVB. The hfirbor and basins at Port Said have l>een dredged to 
ft depth tfaroa^^ut of 33 feet ; and now the French, Russian, Aus- 
Mm ftnd Egyptian steiimers touch there regularly. No difficulty 
U expcrienci^a in running into tliis harbor at any time of day, or 
■^i any weather; whereas at Alexahdrla no vessel drawing 13 
? attempts to enter except by day; and. in heavy 
. steamers have been obilgea to wait outside the bar for 
o&nd three davs, on account of the narrow, shallow enlraneeto 

■■"Ule harbor. During the first 6 months of lost year 818 vessels 
entered al Port Said, landing 3,382 piisscngera, and 105,833 totis 
of merchandise. The Viceroy of Bgypt has oi'dei-ed the line of 
rnilwity between Cairo and Suez to be abandoned ; and a new 
line of railroad lias been constructed from Alexandna and Cairo 
to Suoi, by way of Losazig and Isniailia. This new route was 
opened in November lust; and henceforth Ismailia will be the 
ttupiriiig-place on the Isthmus for passengers between Europe and 
Ittuik. while waiiuig for their steamers either in the Rod Sea or 
the Uediterrnnean. 

EMRI.TIHO, CARBUBIZINO, AND rUKIFYING IBOK. 

Mr. Isham Ba^^s, oflligh Holborn, has patented some processes 
by means of which the smcltinz, carbuiization, and purification 
uiron arc grnatly fai'ilitnted. In charging the furnace, the coal 
or eoke nsually thought necessary fur smelting is in a great 
mesaore dispensed Willi, and in its place Mr. Baggs bums in the 
smelting-rurnocu coal gas, hydrogen, crtrbonic oxide, or other 
combuHtible gas or gases, and also the vapor of petroleum, napb- 
tJia, and Other hydrooarhons under pressure, and in combination 
Willi a bla*t of hot or cold air. In the case of the inflammable 
lijdtueiu'bun vapors, ihu same may be fovced '\\\\a Vto liM&Wift 
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under the preRsurs of their own atmofpheres. or bj lUMuia of 
mecfhivnicii) upplinncea. The giises and viipora whiob are em- 
ployed Tur the purposes of this inreotioD may be previously mixed 
with the uir furnished by the bliLSt, or vaay be cauaed to meet the 
air in Iho furnace or at the luyeres, Tlie proportions of Ibe mix- 
ture, when a conibioation of gas or vapor and air is emplojed, are 
subject to constant regniatioa bj valres. Ooe very convenient 
mode of obtaining combuatible gases for the pnrposes of tliia in- 
Tentiou is togenemte coal gw in the nsnal way, and then carbonic 
□xide, and to blow uir or carlK>nio oxide gaa under pressure 
tbronch the retort containing the residaat colie. For the purpose 
of cnrburizing the iron, whether in or out of the furnace, as m^.j 
be deaii'able, coal gas or other carbides, or other materi^s .mhi- 
laiiiiitg carbon, arc blown thiMugh the farnaee, or brought iota 
contact with Ibe molten metal by blowing them tiirongb it. Car- 
bon in any suitable form or combination may also be directly io- 
trodueed into the fuiTiace for the pnrpose of carburiKatlon, luii^ 
allhongh generally for gmelting purposes it la desirable to exulude 
all solid mineral fuel from tbs furnace as pait of the charge, yet 



will prevent tbe materials, on reDewal of work, from falling through 
the crucible or any iron remaining therein or below It fi'om being 
permanently solidilied. When purification is rei^uired, hydroflu- 
oric acid is blown through the luollen metal in its way from ***- 

furnaces, the gases being mixed with common air, " ■""" " 

gaseous diluent. — vlfsJiaHic*' Mai/iaint, Sept., 1869. 



f THE EEATOK STEEL PROCESS. 
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in reply to an article in that pnper, to the effect that by the 
semer process no good mallu&ble iron or steel can be prodt 
from inferior pi^, while, by the Hcaion process, steel is produoed 
from very inferior pig iron, and steel of tlie fii-st class. Tbe ex- 
ception taken by Mr. Bessemer in his letter is, that the steel pro- 
duced by Mr. Hcaton is noL homofleneons or cast steel, but hu 
the general nature of puddled steel ; that is, is laminated tuid 
fibrous in form, besides appearing in the shape of poi-ous sted 
sponge, similar to the irou sponge produced from a Swedish fur^ 
nace. Beaton's result, Mr. Bossemer sajs, can only be converted 
into cast steel by the old Sheffield crucible process, at a cost of 
from fi to G pounds sterling per ton. The nitrate of soda (2T0 
pounds) necessary to reduce a ton of pig by the Hcaton process, 
costs 6 pounds sterling on the averaze ; so that while the inferior 
ptg usea by the Heaton costs 5 pounds less per ton than that used 
by the Bessemer process, the cost of the nitrate overbalances this 
eain on the ton by one pound sterling. The result is. that 
laminated steel, which must bo remelted at a cost of 5 or 6 pounds 
to the ton to produce cast steel, costa apoundraor- "" "-- ■— "■- 
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', Bfssf mei- concludes [hat there can be no competilion be- 
ween hb proceas and Ueaton'a, 

brsgeueb's bigh-frebsobb foknace. 

Theoretically llic total qnaatitj of heat required to rnise from 
an ordinnry temperature and fuse a ton of stcet does not exceed 
bj more than 30 per cent, that requitiitc to melt tlie same weight 
of cast iron ; but pi-acticall;, the amount of fuel is 30 times as 

t great in the former as in the latter operation. This wn^te is dtie 
Id the fact thnt the temperature required for the fusion of tlie 
)Beta1 cones very nenr tbe maximum temperature which cuo be 
•btained in the furnace, and the lioiit is communicated to the 
taetal much more slowly than if a greater difference of tempera- 
tare were available. Tbe production of a very intense heiit on a 
large scale is, practically, very diffi<^ult, as it is necessary to guard 
Kgainst radiation and too great aecess-of air, and to secure the 
complete conversion of carbon into carbomc acid ; the systems of 
Mr. Siemens and Mr. Scliinz, usin^ as fuel carbonic oxide wholly 
or in put, have remedied the evils in a high degree. Mr. Bcs- 
Bemers system may be employed oa readily for the combustion of 
beated air and gases as for loiid fuel with a cold blast. Mr. Bes- 
aemer, while meditating tbe construction of a large lens. 20 feet 
la diatneter, to be mouatod equatorially, to collect the rays of the 
ran from an immense surface for hours together, was led to iu- 

£iire why the solar heat wafl so intense ; and the solution was 
at the great intensity of the solar heat was due to the fact that 
tbe combustion of the solar gases took place under groat prea- 
■nre, tbe force of gravity bein^ at the sun's surface 27,6 times as 
great as It la at the surface of the earth. He therefore constructed 
a unall cupola fui-nace, in which the products of combustion could 
it fyeoly escape, but were maintnined under a pressure of 1>^ to 
' bounds per sqnare inch above the atmosphere. With this 
jrterate pressure, steel and wrought iron may be melted more 
Ihitdily than cast iron in an ordinary cupola ; 3 cwt. of wrought- 
"^ I scrap. Introduced cold into a small furnace, was ran off com- 
„ loly iluid in 15 minutes. This process, which marks an epoch 
^ tbe application of hent for metallurgical purposes, ia fully de- 
Jieribed and illustrated in the London " Engineering," for Sept. 
§7. 1869. ^ 

THE OXTHTDBOQEN LIOHT. 

' llie Oxyhydrogen Light scheme has now taken a definite shape 
4 Paris, A companv bus been formed, the capital necessary has 
een raised, and application has been made for permission to lay 
lown pipes to carry oxynn and hjdi'ogen over about a fourth of 
be city. U is not Very likely that the permission will bo granted, 
A<l Ihe promoters will have to cojjflne themselves to aupplying 
ladiriduals with oiupmssed gases, ivs was or\g,\na\Vj ^vu^ow-'i- 
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ASNCAL OF 

Tlie prospectus of the company cnlui'ges upon the cheapness nod 
purity of tlie light, Iba compt(>te combuintion, and the altttrnca of 
all deleterious miitters in the pi'odHcta of tbe combiaatinn ; bot i» 
quite silent us to the kltin^er of introducing into n housu tifo gMW 
not possessing nnj smell, nnd which, consequently, tuny escape 
without observation, and the mixture of which foi-ms an explosive 
compound of far greater power than any luixlure of coal gna and 
air. To any danger of this kind, continental engineers sppear to 
shut their eyes. We saw, a short time ago, a patent tAken out in 
Belgium for making a mixture of coal gas ami air, storing it in 
gas^iolders, and diniributing it over the city of Brussels fur heat- 
ing purposes. The eugineeiing details given showed a coniplcte 
knowledge of the i^nbjeet of tbe manufactui'e and distribution of 
gas, but there seemed to bo no recognition of the risk, iiiiminent 
enough, of blowing up the whole concern. A conaideraUor ' 

this kind, some ^-.i =_ -. , u , 

kind projected f 

Oxyhydrogen Light Company fram gettinjr permission to lay 

down their pipes over Paris. — JowmaL FraiMin Itutituti. 



i kind, some years a^o, stood in the way of a scheme of the 
id projected for Birmingham, and will, no doubt, prevent the 
' ' '■ .- " - '■ ' W lay 

TooSTli 



sorweqiaH boxes of felt fob cookihq. 



Prof. Joy, of Columbia College, describes tbe contrivance | 
its use in the following terms; — 

" Anolhcr adaptation of well-known scientifle piineiples is , , 
found in the use of Norwegian felted boses lor cooking foo 
There are few devices more simple or more valuable than tliia. 
From an economical point of view, such contrivances pay for 
themselves a thousand-fold, and in a sanitary direction there is no 
estimating their value to tlie poor laborers, as well as to the rii^ 
consumers of balf-cookcd food. 

" It is curious liow Utile these boxes are known ; but, thanks lo 
the Palis Exliibition, this ignot-ance bids fair to be of short dura- 
tion. The whole thing is so alisurdty simple that that is probably 
one reason why so liule attention has been paid to the tiubjeet. 
We will attempt a description of the appaivitus. Take a box a 
foot square, line it with successive layers of felt, leaving a roond 
space m the centre large enough to hold the kettle customarily 
used for cooking food. Have a thick cap to cover up tbe keUJo 
after it is intraduced, so that it is in the middle of the box aar- 
ronnded by a thick layer of non-«onducting material. When it 
is required to boil meat, it is only necessary to heat the kvllle for 
a few minutes np to the requisite temperature, and then to put it 
into the snug place prepared for it. Here the cooking will go on 
by itself as Ton': as may be desirable, up la certain limits ; and 
the meat will remain warm for S or 6 hours. By having « 
series of thi se l>oses, the dinner can be prepared at no expeof* 
save the original cost of starting the fire. A little experiai 
will enable the cook to determine tJie length of time lo leava^ 
kettles in tbe boxes. It is oas^ to be inferred that the aama 
rangement will sen'e to keep ice-cream from melting, or I 
stances from growing warm which li.ive been previously ci~~ 



IISCHAKICS AKD CSEFUL ARTS. 



and laborers with warm Sood. By poitable c 
Im <ta»y to keep food nai'm for some hours, nnd the advanLigeB 
lo poor workmeD cannot be overestimated. To the riuh it also 
insures thoroughly cooked food, while even by them the ucoooni; 
-will ui)t be despised. At the Faria Exhibition of 1867 thi;se 
ft>lt«d boxes in the Nomeeian department attracted a good deal 
of Attention. They were shown in actual operation, and an op- 

H BortoDity was afforded of lasting food that hod been kept in them 

Bwr aome honia." 

^V CAaT-mON ST0VE9. 

W At a recent meeting of the French Aondemy of Science, a 
W nport was presented from the committee appointed to inquire 
I Into the alleged insalubrity attending the use ol' cast-ii-on Btovea. 
W Extensile uxperimenla hud lieen made, and the results arrived fit 
' wcr«, fir»t, that all heating apparatus made of metal, and nil 
■tovea made of cast iron, give off. while in use, a large quantity 
ot carbonic acid ; second, ^at the quantity of that gaa given off 
fi^m stores of plate iron ftas oftun insignlScantly small; third, 
tiiAt the carbonic add contained in the air was veiidily converted 
Into carbonic oxide, by coming into contact with thoroughly red- 
hot Stoves ; and, foarth, that the oxide of carbon thus generated 
tamj, especially in confined localicics, become very injurious to 
health. To obviate all bad effects, the committee recommend 
dull rast-iroD stoves be lined ijijiide with fire-biick, and enveloped 
Oatside with a casing of sheet iron, so arriingcd as to leave space 
' fbr free drculation of air in communication with a well-drawing 
I etiitDney. 

Vb*.BOS LISBIG " OK A KEW METHOD OF BREAD-MAKING." 

Baron Licbig h.is just made some important researches on a 

lew method of breutl-mnking. 1-lu renimka on the stationary 

■Suractcrof tliis art, which remains to the present day much in 

~e BtMte in which it was thousands of years ago. Uo dwells upon 

6 BftDJiary importance of the mineral constituents of grain, and 

_e necessity of a sufficiently abundant supply of tliem in bread. 

Jli*!se are bust found in certain kinds of black and brown bread. 

whi^h arc, therefore, more whok'somc than the white bi'ead that 

il nerortheless preferred by moat people (especially by the lower 

lurs), on account of its better appearance and superior palata- 

less, The problem has hence ainsen, how to provide a beau- 

1 while bread which shall contain all the essential miucral 

M of blaok bread. These mineral constituents (phos- 

.. . ) of potash, lime, magnesia, and iron) are introduced into 

e bread oy the use of the baking-powder invented by Professor 

* rd. of Cambridge, in North America, This bakine pow- 

isisU of two powdera, — the one acid, the othi^r nlkalinu. 

d powder is pliosphoi'ic aeiil in combination wiih lime nnd 

' ; Iha alkaiiDe powder is bicaiboD&le ol «ad&. Two 
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nioiiBurea made of tinned ii-on, tUo liirger one for the acid powdw 
iind tliu smallur oim I'm- the alknli, are employed. Wli^n breftd' ' 
j9 required tn be tuade, every pound of Bour is mixed with & 
measure of tlie at'id powder and a measure of the alkali powder, 
and sufficient water added to make dough, which b presently 
made into loaves and baked. In one and a half to two hours 
bread may be made by this process. The chemical change 
which takes place will be easily iDtelligible ; carbonic acid is gen- 
erated and phospbaLc of the alkali is formed at the same time. 
Tiie essential featui-e in Hurafoi'd's invention is the economical 
. getting of phosphoric acid iu tlie shape of a dry, white powder. 
This is done by taking bones, bui'niug tliem, and then treating 
the well-burnt bone-earth (which consists of phosphate of lime 
and magnesia) with a certain quantity of sulphuric acid, so as to 
remove two-thirds of tlie lime, and leave a soluble siiperpbos- 
phate of lime. The sulphate of lime which results from the action 
of the sulphuric acid is separated from the rest by fllti-ation, and 
the solution subsequently concentrated b^ evaporation, and, when 
it becomes verv concentrated, mixed with a certain quantity of 
flour, and driea up. The mixture of flour with the BuperpuD»- 
phate aduiits of being reduced to the finest powder, and cona^ 
tutes the acid powder just referred to. It will be observed that 
the alkali powder contains soda, whereas potash is required, in 
order to furnish the right kind of mineral salts. Liebi^ proposes 
to i-ectify this defect by using a certain quantity of cliloride of 
potassium along with the alkali. Chloride of potassium is now 
tolerably cheap, owing to the finding of immense quantities of it 
at Stassfurt. — British Medical Journal, 

TELEICOHOG RAFBT. 

M. Rcvoil. an architect well known in Fi-ance, from having the 
charge of the restoration of the Roman remains at Montpellier, 
Toulan, Nlmos, has recently been engaged in a specijd Btudy_ of 
the early architecture of the southern provinces of the ancient 
kingdom. In the course of his attempts to arrive at exuctitudo 
of deHnitioD, bj the aid, at one time, of the camera lucida, and 
at another, uf the telescope, he has been induced to make oxpeii- 
ments as to the combination of the principles of the two instru- 
ments. Tlie result of this effort M. Bsvoii has adled the TtUi- 



The principle of this instrument is that of allowing the image 
transmitted by the object-glass of a telescope to pass through a 
prism connected with tlie eje-ptcce. The rays of light that 
would, in the ordinary use of the telescope, be transmitted direct 
to the eye, are refracted by this prism, and thrown down upon a 
table placed below tlie eye-piece. The distance between the 
prism and tlie table determines the size of the image projected 
on the latter, and it is easy for the observer to trace on a paper 
placed on this sketching- table the actual outlines indicated by 
the refracted light. 

The idea once grasped, it is easy to work out the deUuls. The 
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Isleeoope ie plnced on s stand witli screws and clnnnps, nllowing 

~t botb hortEonlttl snd vertical motion, as it luniy often be iieces- 

nry to give traversa to the iDstntnient in ordev to make a connected 

[drawing of a larger area than am be included in the object-glaas 
Itt-ooc view. Id foot, an entire panoranu can be traced, if tl)e 

KhiltTB poution of the axis of the telescope and the aiirfoce of 

Iho ^elfAing-table are undistiirbei]. 
We see no rDason to doubt that M. Reroil's eye-piece might be 
' led to the ordinary tlieodulitc, 3o that any pei-son who poa- 
s one of these instrunmntB oiuy, at a biqaII espense, obtain 

p ^M>d Eketcbing apparatus. 

~ The advnnUgeB pnssesHod by the t^liicoaogi'apli over the cam- 

•ra lucida rtre manifest. The sise of the imago may be determined 
(St will by Uio person who uses the former, wltliout any diminu- 
'4fc>n uf accuracy. We hnve before us a litbograph of the summit 
<ti one of the towers of Notro Dame de Pmis. The "croquia" 
Was tttkua by means of the InEtrumcnt of M. Bevol), at thu dis- 
<tknee of about 300 oietres. It is 12 inches long. A sketch, taken 
',§iy the lud of a camera lucida, is drawn aloneside, and is only 
'«ne inch in length, or one-twelfth part of the linear measure of 
4be Iwkl outline of the teleiconogram (as we snppoae the new 
^l^cnesB will be called.) Two mounts in-peaks, in Provence, 

iketcbed by aid of the same apparatus, show how admirably it 

.■D be app'lied tu the eketching of countiy. For Uio pui-puse of 
'Military surveying its services promise to be of tlie utmost value. 
K The teUiconograph insures certitude in drawing, but it does 
]kot draw. It is an aid to the artist, not a self-acting substitute 

'.tor bis eye nnd hand. The sharp, bold touch of a master of the 
luut of drawing will be as distinct from the feeble peddling of an 
4nf^rior workman, when the refracting prism is used, as when 
tfireoliand sketching is resorted to. The division of attention be- 

T tfae object aud the copy, which is often bo painful, will be 

:ly avoided by the Dse or this instrument. Iii the hands of 



I 



iwitire] 

Qtlmo 



_ Imo artist the result will be every wav ndmimble, — exact a 
■^totognph, without the distortion of all those parts of the field 
vhlcb ate distant from the centre, and at the same time marked 
^oll tiie peculiarity of toui-Ji proper to the master. The camera 
" '^". from its greater portiibilitj, will still hold its own; but 
I anall hope tu see M. Kovoil's instrument brought into fomilinr 
^^~-» to this conntiy, to meet circumstancieB for which it is pecn- 
Jkuiy adapted. ~ Builder, July 17. 

^OTHOD OF DETECTINO POI30NODS OASES, THE QASOPHANEU. 

The "Pioneer," England, statoa that a discovery has been 
ladc by an olUcer, which, if the results on a. large scale are at 
11 commcDKUmta with the experimt^nts made on a small one, 
ly prove of great value in giving a timely indication of the 

eb or presence of that i>oisonous stiite of thtr atmosphere 

Ic generally believed to precede obolera and other epi- 
dbcases. 
Tile gttsophanetis, or poirionons gas indicators, a& tiw diLSCov- 
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prer colls them, are easily iind ohoaplj made. A piece of fused 
1 '.'i'a4.>iu acid, the Mze of a wiilnut, fi-om nbicb the wal<.T of ci7»> 
tuJliZiiiion has teen ej^i^lJed, is lieatcd to redness in chlorioe, ot 
Ims dissolved in it whde hot a sm.nil qiuntiCy of common snlL, 
cum being token that there is not aufflcionteoda — 16 percent. — to 
convert &e borBcio acid into boras, wldch would apoil the i-ffecL 
The red-hot lump ofborucic ucid thus charged is blown witlia com- 
mon glass-blower's tube into a tliin glass ball or liulb, obont the 
eize of a small hand-lamp aha.de, and the gasophaner is ready for 
use. When first made, the glass is clear, with beauliful imdes- 
ccnt colors, due partly to the thinness of its sides; but left for a 
time, shorter or longer, according ta the amonnt of moistuie in 
the atntosghore, in normal breathing air, it becomes covered or 
clouded with a light-bluo film (due cliieflj to the carbonic acid 
gas of atmosphere], whieh, combined with the irridescent colors 
beneath, has an opaline or pearly lustra. On bringing the 
clouded goaophancr carefully to the Qame of a spuit-lump, this 
film iDStantaDCOUsly vanishes, leaving the glass of that part again 
clear and shining. The debcacy ol this test is so great that, 
although by breathing on the newly-made gas the liliu may be 
much more rapidly formed than by mere exposure to the atmus- 
phere, an approach to the spirit-lamp flame will no longer drive 
off the carbonated compound formed, on account of the impure 
gases contained in breath. At the sam:: tJmo, carbonates thiu 
Ibrmed from the brouth of a clitld, or of an extremely healthy 
person, vanish precisely as the aerial ones do on application oil 
gentle heat. Held over a solution of ammonia, the air carbonate 
will not form, except on the upper part, where the ammoniocal 
gas lias less action ; but if held no that the breath may t"'S with 
the ammoniacal ^ag, a illicit while cloud of carbonate of lunmo- 
nJa without opaline lustre covers the gasophancr. This cannot 
be driven off by heat, but troths up on an approach being made 
to the lamp flame. But the most remarkable indication given l^ 
the gasophaner is when it is Leid over a solution of sulphuretted 
hydi'ogen. The gasophancr immediately becomes pitted, as it 
were, with small-pox on the snrfaee next the gas; and these 
BpoU, on being examined with a micro5co})e, are found to 1m 
round, radiated crystals, the centre or nucleus of which soon 
bursts into a hole. They are m liite by transmitted, and daifc 
brown by reflected, li^ht. Nitride of boron gave exactly similu 
crystals as the chloride, and so did pure boracio acid. These 
crystals, therefore, are presumed to mdicato a combinatio n of 
boi-Qn with hydrogen, a fact hitherto unknown to chemists. 
gasophaner can be reheated and reblown as oflun as reqoi * 
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oists. ^^H 



Pi-ofessor Leone Levi, at Ihe meeting of tlie British AssociatiaBa 
read ihe i-cpoi'l of llie committee on " Unifonnily of Weights and ' 

Coins ill Ihe interest of Science." The report commenced by etatiog 
that considerable pragress has beuu made during the year in ths ' 



MECHAKICS >MD USEFUL ARTS. 71 

asslmilalioD of weiglits, mensurcs, and cuios in diffL-rent countrifs. 
Tlie North Gcrnmii Confederation of 1668 iidopietl tlio nn-Iiu :i8 
the basis of rouasnres and weiglita, .am] resolved to t^ike us tliu 
priman' standai-d inensure of length tho platinum liiir in jioatitts- 
sion of the Prussian government. This bar ts equal to 1.01)"J.03ul 
metre at the temperature of melting ice. Metre weigbca and 
measures are made legal In the United States, and are empliijvd 
in post-office escbangcB with foreign countrice. It wei-o much 
to be desired that our post office would follow the good example. 
StQl greater progi'css liad been made in tlio introduction of ihs 
metrical system into India, — witEi I'eg.ird to which tho report 
entered into particulars. Efforts had been made to promote the 
adoption of tiie same system in the colonies. Tho second repoi't 
of the royal commission had lately recommended the removal 
of every difficuity, and the full and legal introdnciiou of tlie metric 
system. Chambers of Agriculture and Commerce (including the 
Barnstable Farmers' Club) had petitioned Parliament in fuviir of 
a nniform system of weights and measures. With i-espect to in- 
ternational coinage no further step had been taken since the 
report of the royal commission. The Chancellor of the Ex- 
chequer had, however, recently enunciated his views in favor of 
imposing a sei^norage of about one per cent, for coining gold into 
sovereigns. This was a difficult question, and the committee 
contented themsclvss with echoing the recommendation of the 
royal oommissioa, that another international congi-ess be speed- 
ily held to consider the scheme. In conclusion, the report rec- 
ommended tlie reappointment of the committee for the purpose 
of further stimulating the early realization of a uniform system 
of weights, measures, aud coins in all countries. 
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KEW OXYGEN PROCESS. 

Oxygen jirooored cheaply and easily, is, as we have often said, 
a very desirable thin^. The onmerous applications that could be 
made of it are so evident that we need not stop to mention tbem. 
bat we lay before our i-eaders yet another plan, and tliis time an 
ingenious one, for obtaining it. The mineral sources of o^tygen 
being comparatively expensive, MM. Montmagnon and Delairo 
ti.Tve betaken themselves to diat cheap reservoir, our atmos- 
phure, and have further availed themselves of the 'discriminative 
action of wood charcoal and water,- or certain saline solutions. 
We give here, it must be understood, the figures of the authors 
niuned, without checking them by a reference to the figures of 
Dr. An^uH Smith, who has made most c.ireful oxporimcncs on the 
absorptive action of charcoal. According, then, to our authors, 
100 litres of fresh wo<id-cIiarcoal will, when exposed to atmos- 
pheric air, occlude 926 litres of oxygen, but only 705 litres of 
nitrogen. Now, it would appear that when the charcoal so sat- 
urated with gas is thoroughly saturated with water, there will be 
expelled 650 litres nf nili-ogcn, but only 350 litres of oxygen. 
Tims wo have DOM- Je/c in the puitvs oK the oUiircun\ bib WvWol 
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oxygen, and only 46 litres of nitro^ . , „ 

pure I'ru- industriiil pniposes. To cxCi'iict tiio ^<i3(.-f . .._. .,. 
employ a putnp, anJ tlicy U'll us tliAt it' agiiin ox|>osei] to 
conl. tiin liNj^^'u will be obtaiued tilmo:=t puru. Tlii're oan be 
doubt of it, Tliuv give no account of Uio cost of oxygen ; fawl 
is clear tbat it will bo represented ciiielly by tiie oost of tbe ~ 
chinery and oost of worliiQg it. — Mw. Mag, 



TQE SEWAGE QCESTION. 

AiDonp; the best of the labored articles upon tliis suhicct] 
have jieruscd is one eniitlcd '* A Cbumist'a view of tlie Sewi 
Question," by Edward C. C. Sumtord, F.C.S., published ia 
Chemical Nacg. Mr. Stanifui'd clearly sbona in iiis essAy tlut 
problem cttnnot be solved upan merely mechanical diita. 
says: "The present water-closet aysteia, wiib all its boaatMl] 
vanta^s, ia tbe wwst that can be generally adopted, briefly ! 
cause It is a most exlitLVagant method of converting a mole^ 
into a uountiLin. It merely removes the bulk of our excreta" 
our hou»i?B. to elioke our rivers with foul deposits and rot alt 
neighbors' duors. It iDcreases the di^ath rate, as well aa allot| 
rates, and lutroduces iuto our houses a most deadly eaemy,^^ 
tba shape of sewer gases." 

Ur. Stamford predicts that tbe water-oloset will be ulttmU 
doomed to obhvion. Ho reviews the process of Mr. Cbapi 
onuuf tbe lattist proposed methods of dealing with tows aawi 
wfaioh ia briefly a process of distiUation, alter treatment with li 
and thorough putrefaction, points out importiwt defects, aad 
cidcB that its effectiveness is to sny the lea$t problematical, 3 
process of Mr. Gla!<5lbrd, evaporation with sulphniic acid, 
deems for more certain. But both tlicse methods are conDM 
with tlie water system, and this Mr. Stamford considers a radi 
delect. 

The dry-earth system of Motile he eonsiders the most bop* 
of any yet proposed. The question nf removal of sewage u ■ 
the only one that is to bcRon«iilerodi what to do with it after ''^ 

removed ia iho most puzzling part of the probloc " ' ' 

a ebemicol question. 

The Moule earth system is the only one that bos taken lato 
account the chemical bearings of the question and has dealt v 
it In a simple and piaeiical manner. It at once provides for 
posal and removal, making the former the prime objoot. 

Mr. Stamford, hi order to obviate a dttEculty wbicb seema to 
purely imaginary, namely, the dii&culty of obtaining a 
supply I'f imre dry eutth, proposes to substitnte seaweed 
a powerful uhBOi'bent. 

How, so far as Ibis is concerned we believe there will ... 
niBloly be no diflieutty in obtaining earth for tbe purpose, bat 
the system should become geDeral, the privilege of furnidd 
euth and taking away tbe reaultuig compost will l>c so valued 
to make it a suljject of suliuitation ; perlmps eve 




e -will become fixed U> Ibc compost, and we may live to sea 
:ime when it will ba found quoted in commerciul prieo li^ta 
h guano and otiier furLilizers. 
The amouDt or cuiih requimd is O'Uly 3} times the weight of 
the excreta, and aa seaweed charcoal, though only onc-foui'th aa 
much would be required, would certainly cost more than earth, 
tlie latter could never compete with the former except on ebip- 
board, or in cases whore large bodies uf earth must be transported, 
ouiess the charcoal could be in some way renovated and its ab- 
sorbent power restored. 

As charcoal <;an be used over several Umes, and then redistilled 
.,iriUi the mixed excreta, the whole ammonia product being re- 
rered, and the charcoal thus renoTatcd recovers its absorbent 
wer, it may be that the system of Mr. Stamford will bo found 
~ assess some advantages. 
1^ .mmI. Stamford has made some interesting researches on the 
products of the distillation of the mixed charcoal and excreta. 
litese products are, he finds, remarkably similar in composition 
to the distillates from bones, in manufacturing boneblack. Am- 
monia, acetic acid, butyrio acid, acetone, and jivrol arc the most 
mariied products, and the charcoal produced is, he asserts, second 
onlr in value to that of bones. The redistilled seaweed charcoal, 
and the charcoal resniting from the destructive distillation of the 
excreta, will give sn increased weight of charcoal, so that, if this 
isa were adopted, the product for tho city of Glasgow alono, 
estimated, would be 19 tons per day. 

:0 which this charcoal might be applied are various. 
t system seems to have been the result of much study and 
K thought, but we doubt whether its merits will ever |)rovo so 
~' -iva supersede the dry-eartli method. — Scieiilijie AmcH' 



rOB STRBST-WATEtUNU. 

%a superintendent of street cleansing, etc., of Liverpool, has 
t inaed his report to the Health Committee upon the trials 
-'i daring the post season of Mr, Cooper's at reel- watering 
HHK. The miun tlioron^hfare along Lord, Church, and Bold 
Streets, cbieOy macadamized, is considered to have aflbrdcd as 
severe a test as possible from the heavy tral&c over it during the 
hottest period of summer. It is stated In the report that the use 
of these salts has been entirely succes-sfol, and beyond comparison 
superior to plain water. In practical results, two water-carts with 
the weak solotionwere found eqaal to seven under the old system 
upon the macadamized road ; but in paved streets one may be 
oxpctled tn do the work of five whore tno traffic is only ordinary. 
Financially, nolwilhslanding the saving of horses and carts, it 
appears that, at the price of 3 pounds per ton, hitherto charged 
for the salts, no oeouomy can be elTected; but then the supply 
bu been so &r iu experimental quantities, and it should be stated 
~ It ihu itatunteo is now prepared to deliver in quitnti^ at 10 
Bingf. It is liinber considered tb»t a rcduclion o( IQ ^t V^" 
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- „ .. iwriler in-PntMiB'-s M«iih!j-."(brH-.. 

As l u B u w hi g ia tb» neUndcnqtb^vd in tlie manafactore o 



"ThepoA Itd^lo adepQiof from 8 to 15 Tect widi a 
da amd alanea, Ifae buer bein^ a kind of spade, with a i 
■a Ifae wte beat, at right angles with the Made, so as to fonn t 
MhoC a aqsara, um loadM into damp can, which are drawn 
am toHiwad plaoe upon iron nib bj frietkm gearing, and the q 
tcatt tafUiy aatpH^ into an immense hi^^er containing 160" 
«f 1 1 ail II peaL At tha boUom of the bo^^r is a large eteva 
Mt, nnniD^ trrer dnnu, iipon which the peat is thrown and 
IdljreafitedmtotheeoiidensiDgaiidmoitldingrnuchine. Twon 
BM all tbat an requited to keep the mscbiDe full. The ooru 
lii( and manipiilatiDg macfaioe is run bv steam power. 
(be cmile pest from the eieratiug belt m a wet or moist state, i 
J u ll yeia it ia a amootb, homogeneoos condition, through 14 oi 
ddiea, eachSI inches bf 43 iacfaea in area, from which il 
' ' ; mAs, pas^Dg horiKontally under the 
!6bf 72 inches, constructed oflight pine, 1 



aimed di 
deDrered 



on diring r»cks, pas^ng horiKontally under the n 
ra^is26bf 72inche9, constructedoriight pine ' 
( bats or canes of peat, which, when dry, will Tield, ti 



ddae. Eacbr: 



mway made of li^bt friction wheels, so that the racks « 
jioat glide bom thmr own gravitj. Tliese racks ore taken In 
• tramway, and set up like an inverted V, on the drjing-gram 
""re, being exposed to the son, and the air cirenlatins fi — 
ind ainfbetween the b.ire, they drj- in from 10 to 13 i 
■d are ready to be loaded into cai^ for sbipment and use. . 
Stance iKtween the le^ or base of the Y being the same aa t __ _ 
Migtb, the drying ground is greatly economized. Au aore wBl 
aid about 6,000 of these racks, from 15.000 to S0,000 Iwinga 
K]uiRit4! complement for the machiaery. Sixteen men and lOlrays 
Koa the rackway will make 80 Ions of prepared fuel per diem.— 
plndmd, thcreubardlyalimit to the capacity of the machiiMVjr, If 
F lobar cnongh is employed. With 37 men digging and cli — -'-' 
I off the rocks from the tramway, 150 Ions of dned fuel < 
[ tnido pnr day. This fuel can be deliverBd at a loss price tl 
' beat cunl, and tho coEt of preparing it for market is lighter t 
tiiat rri)iiii'i-il in coal-mining. It can be aSbrdod as low as 4 d 
larN 50 i^ciila j)er ton, and even lower, within a reasonable d' 
ttam llie tfu^^. and it is more economical than coal. 

» An auatj'tiiH of the surface peat of this bog gives the following 
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result : carbon, 68 per cent. ; oxygen, IS ; water, 16 ; and ash 3.63 
per ciinl. It also contains aonnouia, ncetate of lime, fixed and 
volatile oils. The deeper the peat found, the richer is it in car- 
bon, and there are portions of the bog which will yield 70 to 75 
percent, of cai-bon. The average amount of carbon, thus far as- 
certiuned by analysis of the varioua peat boga of the United States, 
equals 50 per cent." 

nEA.T IN UINZS. 

The"Virginia CityP^ev.) Enterprise" says; "The increase 
in -the heat of oor mines is now beginnion; to give many of our 
miniag companies more trouble, and is proving a greater obstacle 
to mining opemtioDB in those levels lying below a depth of 1,000 
feet, than any veins or 'pocket' deposits of water yet en- 
oovmtered. A number of the leading companies on the Corastock 
itre now engi^ed in putting in engines to be used expressly for 
driving fans lor furnishing air to the lower levels, forcing it 
tfarough large tubes of galvanized iron. With this gi-eat in- 
crease of heat in our mines comes a ^cat decrease of water ; in 
foct, in onr deepest mine — the Bullion, which has attained the 
depth of 1,200 feet — not a drop of water is to be eeen; it is as 
dry as a lime-idln and as liot as au oven. 

" la the lower workings of the ChoUar-Potosi mine, which are 
ataperpendicular depth of 1,100 feet below the surface, the tlier- 
mometer now stands at 100 degrees, — a fri«:htfal heat to be en- 
dured by a human being engaged in a kindof labor calling for 
severe muscular exertion. Here, also, wo find the water to have 
decreased till there is at the present time a very inaignilicant 
amount, it being necessary to run the pump but 4 hours out of 
the 34. 

■' We mi"bt give other instances illustrative and corroborative 
of what we have slated, but deem the evidence afforded by two 
of our deepest mines, situated some considerable distance apart, 
sofflcient. Does it not appear likely, judging from the present 
situation in the deepest levels of our mmes, that the great Sutro 
toanel, if ever constructed, is more likely to be found useful as a 
means of entrance for fi'esh air than of exit for watcrP The 
'BitnatioD,' if we may so call it, so clianges in our mines that we 
hardly know one month ahead what would be of advantage to 
Bs. Some months since wo supposed we were to be drowned out 
" of the lower levels of our mines, or rather prevented from ever 
KttiuniDg any very great depth, by a tremendous influx of water. 
■ ^ow we find no water at all — or at best a trifling quantity — but 
'v its place hot air. No doubt this is a. change for the better. It 
Hll be much easier to force a column of light and elastic air 1,000 
let downward than to lift a column of water the same dis- 

"Should it prove a fact, as now seems probable, that the water 
_.. our mines is eonflned to certain strata at no great depth from 
the .surl'ace, say between the depths of 400 and 900 feet, and should 
it be found practicable to voutiiate the deep workings of ouc 



mines by forcing down air, some of our leading oonipnnies are 
likely to roaoli ;i licpBi much below the point where Uio Suli-o 
tannel will titp Uil' k-iid before it is complDtod, even though worif 
upon it should he at once commenced. Shouid the Chollur- 
Potod Company contiiHie downward with their shana at the same 
mto of speed that has distinguished their progress for sotne 
months p,ist, tlicy would, in less tliLtu two yuars, attiUn a point 
below that of the intersQction of Uie Sutro tunnel with the Com- 
siock lead. Whether anottier water stratum exists in the 800 
to 1,000 feet of hot, unexplored region of rock lying beiweun out 
present lower levels and that point on the lead which Would be 
cut by the Sutro tuunol, no mau can know." 
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It having been asserted that the sole cause of the recent fri£ 
ful destruction of life :it Avondale, in Pennsylvania, was the use 
of a furnace for ventilating the mine instead of'mechanical appa* 
ratiia, wo give some extracts from a paper which was recently 
read before the Institution of Mechanical Enginoel^s, at New- 
castle, Enffland, by Mr. William Cochrane, and published in 
The"Eng&eer:" — 

■• It is considered a fair estimate of the economic value of the 
average conditions in which furnaces aro worked that only odd 
fiilh of the heat due to the combustion of the coal is utilized. 
There aro many objections, besides the small useful effect, tu the 
use of a furnace, which cannot be overcome, and which form a 
constant source of cost attendant upon it, namely, the necessity 
of cleaning the flues and the consequent suspension of tlie active 
ventilation of the mine ; the inconvenience, and in some cases the 
impossibility, of using a shaft highly heated, and often full of 
smoke, for any other purposie than as a ventilating shaft; and 
the serious damage done by the products of combustion to cast- 
iron tubing, timber, pumps, or wire ropes, where winding is car- 
ried on in the upcast shaft, especially where the shall is damp. 
If the conditions are unfavornUe for tbe use of a furnace, sucb as 
shallow shafts and heavy resistances to be overcome, the furnace 
then is quite unable to compete with a good mechanical ventilator 
in economical 60*601. In a table compiled by Mr. J. J. Atkinson, 
Government Inspector for the Durham coal-fleld, has been shown 
the depth at which the famaccs ai-e estimated to be equal to ven- 
tilating machines in point ol economy of fuel, assuming that the 
Eources of loss aro of the same extent in each case, uiat is, liie 
loss of fuel In furnaces by cooling in the upcast, and in ventila;- 
iD«; machines utilized GOper cent, of the engine-power. A recent 
calculation by M. Guibdl, of Mons, deduces the following com- 
parison : That if a furnace In b 13-fect shaft, 400 yards deep, dr- 
oulate SS.OOO cubic feet of aic^ierminnte under tlie total resist- 
ances represented by Si inch water-gauge, and an average 
excess of upcast temperature of 108° above the downcast, with a 
duty of 31 lbs. of coal per hoi-se-power in the air estimated "^ 
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e total resistaDceB, then a meclianicol ventilator, nHlizing^ 60 per 
I. of tbo power ciiiploycil, woulJ, under tho snme conditioua, 
: & diiEy of 11 lbs. of coal por horse-power on the air, being a 
ng of ti4 per cent. At a depth of 6Q0 jftrds to cli'culiiCe the 
; rolunic, the duty of the furnace being 'Zi lbs. of coal, Chat 
le mechanical vealtlator would Le 11 lbs., being a saving of 50 

' on Ibia subject we may also state that a machine has 
I mted for the purpose of pro[)i;r ventilation of mines, a 

leacriptioD of which we tako from tho " London Mtuing Jour- 

" This subject has of lato occupied the attention of mining and 
' nical engineera, as well as that of others who have been 
d into activity by tlia many appalling accidents which of 
e have occurred in consequence of^the explosive gases being 
iwed to aecumnjate in mines. The question is, no doubt, one 
importance, and they who shall succeed, either by mo- 
or other contrivance, in keeping up a constant supply pf 
wholesome lur In all paru of n mine, will have conferred an 

!iil^le boon upon mining sdenco. Hitherto, little provision 

Ikejond the natural condition of things, or by adding a fire in the 

(baft or bottom of the sbafl, has been adopted; and these, no 

doubt, in small shafts, and in mines of very limited extent, have 

been sufficient in determiaino; a current by effecting tlicrmometri- 

qbI variations. There is a degree of uncertainty about it, bow- 

" — in consequence of the varying conditions of the external 

sphere, cbvngin^ as it docs throughout the year. Ilcnco 

jachines have been mvented for the unrpose of blowing fresh 

in and of exhausting fonl air out of mines, some working by 

.^ans of pumps, and others effecting tho same object bv means 

a( centrifugal action. Mr. Lloyd, the able engineer ofiue Litle- 

Bball Company, has been turning bis attention to this, and he has 

mcceeded in inventing a maehino of ingenious construction, 

^bichtbe company has patented. Tho sucoeas of the plan ap- 

~~ \r9 to depend upon the peculiar construction and disposition of 

funs, which beat the air out of the shaft, depending upon tlie 

)Il-known elasticity of the atmosphere to supply its place. 

Tbia ho does by moans of a centrifugal fan, driven bv an en- 

'"i. The one we saw was a beautifully executed model, with 

18 Inches in diameter and 6 inches wide over tho blades, 

dUch, measured by tlio aerometer, produced exhaustion at the 

''-■ or2,&00 feet per minute, with a water-gauge of one-quarter 

_. But tJie company are erecting a larger one, to be worked 

a fimali horizontal, direct-action engine, which shall be dc- 

jribed wiien in operation. It may be stated that the success 

rliich has hitherto attended the tiinls made surpasses all citpcctiv 

911, and tho efi'eets produced appear incredible, lie first made 

two-feet 3-incb fan, which exhausted 2,600 feet of air per luin- 

; and another, with a ^feet fnn, one foot 10 Inches broad. 

iloh oxhansted 25,196 cubic feet per njlnute, with a wator-gaugo 

two and throe-eighths incties. Indeed, tho effects were such 

"" be incredible to the inventor until utter reipftolei to^s**'''^- 
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THE UODEBN ICE UACHINB. 

The nmonnt of ice produced by nn ice machine, workMl 
means of an exh&ust or condensiiig nir-pump, driven bj ste«. .. 
power, is easily delenuined, theoretically, from the aoiouat of 
coiil burned id the furnace of tliu stenm boiler. It has been 
proTed that the combustion of one pound of anthracite coal pr-o- 
duces, ia ruuud numbers, 11,000 units of heat, itnd that in orcler 
to freeze water of 72° F., it is neceBsary to abstract, hcsiiles 40° 
of sensible heat. 140° of latent heat — toOTthor 180°— which, for 
one pound of water, is, of coarse, efjuiFalent to 180 units of heat. 
As this number of units is the eightieth part of the 14,000 units 
produced by the combustion of one pound of coal, it is clear that 
the boat produced by tlie combustion of one ton of coal is equiva- 
leift lo the heat to be afaBtmcted from SO tons of water of TI', in 
order to chimge it to ice. 

But in practice we find here esactly the some state of afliiirs a9 
is the case with the steam engine. Theoretically', a steam engine 
ought to produce ut least TOD units of force (foot-pounds) for 
every unit of heat consumed ; in practice, ^ood machinery only 
produces from about 70 to lOO foot-pounds, from about one-t«Dta 
to one-seventh pint of the theoi'ctical amount. In the beat ice 
machines, thus fai' constructed, instead of freozing 60 tons ftf 
water for every ton of coal consumed, only from about 8 to II 
tons of ice are produced, also from one-tenth to one-seventh part 
of the theoi-uiical amount ; proving, thus, the reuiarkabtu fact, that 
in both the steam engine and the ice machine exactly llie same 
rektion exists between the thcoretioally coluuliited effecU and the 
practical I'csults, 

As, however, all the best ice machines accomplish the couver- 
ston of the heat of the.fucl into the freezing operation by the in- 
tervention of a steam engine, the fact that they practically pro- 
duce only £it>m one-tentli to one-seventh of the amount of the 
cold they theoretically should produce, is solely due to the other 
faut, that the steam enMne, itself, practically produces only from 
one-tenth to one-seventh of the amount of power which would bo 
strictly equivalent to tJic number of heat units consumed. It must 
not be lost sight of that it is only the power of the steam ensna 
wliich generates the cold in the ft-eezing machines, and Uiot. 
therefore, improvements in the steitm engine, which brin<r iu 
practical results nearer to the theoretical standard, will at onoa 
exert their InHuencc on the amount of. ice the Ice machines caa 
produce, and, consequently, also on thu coat of tha loo raannlius 
lured in those machines. 

Moreover, It appears that the kind of freezing machloea in 
question, which convert power into cold, notwitb standi ag Ibey 
are yet in their infancy, have alreftdy attained such a degree af . 
excellence, tliat they are ahead of that class of machines (vf ' " 
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^■ecnivert heat into power, either bj stoam, hot air, or any other 

Eisible means, as it is proved tliiLt thcj producD tbo full tlicorot- 
1 equivalent of cold (negative heat) Tor the number or foot- 
Suunds employed ; namely, cooliji^ one pound of water one 
egroe for a power equivalent to TOO pounds descendinv oua 
foot, which, expressed in llie adopted scientiSc manner, is one 
unit of negative heat for every 700 foot-pounds consumed. 



SOLAB HKAT AS A MOTITX FOWEB. 

U. Moachot, in a contribution to the " Comptes Bondus," thtu 
I speaks of some of his results : — 

I ~ " Aocording tomy experiments, it is easy to collect, Hfa cheap 
I Tate, more than three-fifths of the solar bent arriving at the sur- 
' fcce of the globe. The intensity of this caloriRc source, bo feeble 
in appeamnce, was revealed by Pouillet, more than 30 years ago. 
At Faris, a surface of one square metre, normally exposed to the 
Hin's rays, receives, at least, whatever may be the season, during 
Ihu greater part of a fine day, 10 heat-units ^calories) per minute. 
[The unit of heat adopted by most physicists is the Quantity 
necesMtry to raise one pound of water from W to 1° C. We sup- 
pose M. Mouehot adopts the sarae standard.] To appreciate Gueh 
ut amount of heat, it is suffidenC to observe that It will boit, iu 
10 minulcs, one litre of water, taken at the temperature of mettr 
lag ioe, and it is almost eqnal to the tbeoretical power of a ouo- 
bwae steam engine. Under the same conditions, a supei-ficies of 
one 'are' (119.603 square yai-d.t) would i-eceivo, during 10 
boon of insolation, as much heat as results from the comhu»- 
tkmof 130 kilogrammes (321,.W7 pounds ti-oy) of oi-dinary oil. 
These numbers avo eloquent ; they should, if not dif^pel, at least 
WMlcen the serious fears entertained bv some, in consequence of 
the rapid exhaustion of coal mines, anu the neeessity of going to 
increa^D^ly greater depths, disputing with tbo subteiTaneaii 
water this ]ireciou9 combustible. The intensity of the caloriilo 
radiation of the sun is, moreover, much less at Paris than in intcr- 
tfo^cal regions, or upon the elevated plains. It is, therofoi-c, 
probable, that the invention of 'sun-receivei's' will, some day, 
enable industry to establish works in the desert, where the sky 
remains very clear fur a long time, just as the hydraulic engines 
bave enabled them to be established by the side of water- 
courses. 
1 ** Althongh I have not been able to operate under very favorable 
Lcfrcumslances, sinoc my experiments have only been' made with 
e eun of Alenfon, Tours, and P:iris, I proved, as far back as 

MI, the possibility of maintaining a hot-air engine in motion, 

K*ilh the help of tlio sun's rays. .More lately i have succeeded in 
^iiig, tolerably quickly, several litres of water submitted to in- 
.ilatlon. In short, havmg satisfied myself that it was sufiicienl 
a faAVU a Bilvor reflector, with & surface of one square metre, tu 
ntporize, in 100 minutes, one litre of water (0.88 quarts), taken 
" "' ordinary temperature, or, ia other wov4a, Vo pvijiace VI 
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liCrea of vitpor a miaatc, I triod to work a small stenm engine bj 
Bolar heat, niid my effoi-ts were crowned with sacoees in Jane. 
IS66, la tlie uieao lima I have beun able, by very simple ftppiira- 
tu3, to obtain some rumarkablo effects from insolation, aavb as 
tlie distillation of nlcohol, the fusion of sulphur, perfect cooldng 
of ment, bread, etc. None of these expei'imenta, panJoularly the 
application of the snn's boat to macblDerf , have beoa trii^d upoo 
a sufficiently large scale. It would, therefore, be useful to repeat 
" ' ■■ icaf ooi ■ ■ " " — ■■' ■"" ""■ ' "- "-"- " 



them in trouicaT countries, with ' sun-recelrcrs ' of suitable di- 
mensions. We would measure the volume and the tension of 
steam produced in au hour by a given insolated surface, the pre»- 
sure dereloped by the sun in a considerable mass of confined ur, 
and the temperature which m.ight be obtaiued by vast reflectors, 
formed of a framework of wood covered with plates of silver, 
etc." 

IHPROVED HABIKEB's COUP ASS. 

The Earl of C^thncss is the inventor of a now mode of sua- 
pending ships' compasses, which for efficiency and simplicity is 
siud to earposs anytsin^ yet produced. Instead of the two con- 
centric brass rings havmg their axles at right angles, known as 
fimbals, Lord Caithness employs a jjendulum and ball, which 
all works ill a socket in the centre of the bottom of the compass 
bowl. The compass works, therefore, on one bearing on the ball- 
and-socket princip'C' "od thus maintains its parallelism with the 
horizon in the heaviest weath«r. If we may credit the published 
reports of the trials, the simplicity of this invention is not more 
striking than its efficiency. It is stated that it has already stood 
the most trying tests, and the oscillation of compasses to which it 
is applied, na compared witli the oscillation of the g^bal com- 
pass, is OS degrees to points. 



TO UEASUBE HEIGHTS. 

A very compact and useful instrument, called the " npomecom- 
eter," that can be carried in the waistcoatr pocket, for osoaftaining 
the vertical heights of towers, spires, and other buildings, has boea 
invented in England. It cannot be beti^r explained than by quot- 
ing the description given by Mr. Millar, the inventor: "The 
' ajiomecometer' is constructed in accordance with the principles 
which govern the sextant, namely, as the angles of incidence and 
reflection are always equal, the rays of an object being thrown 
on tlio plane of one mirror arc from that reflected to the plane of 
another mirror, thereby making botli extremes of the vertical 
height coincide exactly at the same point on the horizon glass ; so 
that, by measnrmg the base line, we obtain a resolt eqiuU to the 
altitude." 
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H. AudoaiD. — (CMntor.) — Wkilo engaged with other studies 
on geo\oEj in the poutbem pnrts of France, tlie author found that 
ItetweeD TamjKon and Antibes there exists a Terr valuable ftnd 
•xtensire bed of bauxite (hydrate of alumina), which is occasion- 
ai\y applied for tlio manumoturQ of sulphate of alumina. This 
matorfal has been applied, at the sug^gesUoa of Audouin, for the 
inanafadure of crucibles and Srs-bricka ; and on having been 
teslPtl in comparison with the beet products of the kind from 
,Prancc, England, and Germany, it was found that even best fire- 
bricks might be melted in bauxite-made cruoibies beatod by min- 
eral oils and a blast. 
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SILVER EXTRACTION ELECTBO-CHBMIOAL 

To do away with the tcdioaa and expensive process of amulga- 
aiation in the production of pure silver is a feat which Beci]uerel, 
Ben., of the French Academy of Sciences, asserts he lias recently 
aooomplisbed, utter baring experin^ented on this suhjeut since the 
year 1835. 

The oxporimcnt was tried sncoessirully on 40,000 lbs. of silver 
ores from Peru, Mexico, and Chili, etc 

A [Jowerful batterv, with double liquid voltaic elements sepa- 
rated by porous diapnragms, was made to act on the prepared o 
fN>m which the pure silver was thus obtained at once in a flni 
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are at present, it is said, preparing for a trial of this system 
Cojifomia. — SeiaUific American. 






ON THE OLASS D3ED FOB LiaHT-HODSES. 

Hie special composition of the crown-glass used for the light 
'^paratusforligbt-bouses was, until quite recently, kept a secret 
'y the manufacturers of Boint Gohatn, in France, and some firms 

1 Birmiugham, which hod the monopoly of ibis branch of 

■ftde. 

From the researobes of David M. Henderson, C.E., pnblishci] 
'd " Dingler's Journal," we are able Us ftamisU the recipes for 
joth of tliese. 

The Freudi gloss is composed of: — 



Alumina and oxide of ii 



, OF SCTENTIFIC DISCOVERT. 

In Birmingliam it is made from the following mixtiire: — 

owte. qn. Ibt. 

Fronob maid ....G — — 

Ckrbutuit0 or soda, 1 3 7 

Lime ....0 3 T 

Nitnta of soda, ........ 1 

Anenioua add, 3 

The best qnalitios of tliia glass arc at preheat prodaced !□ the 
Sie metis i^rnace. 



OUTOHO OLABS WITH STEEL. THB MAGIC DIAUOKD. 

The cutting of glass with steel has been demonstrated to 
possible, provided Its point is ground into the formofacomiL 
glazier's diamond. But while hard steel of this form will cut 
glass, it is difficult to bring a steel point to tlie required shape, 
and it also soon wears out.and becomes worthless, until rcgi-ouiid. 
Many efforts have been made to maliB a tool of steel that would 
compete at least approximately with the real diamond for this 
purpose. It has been discovered Uiat a small cylindrical point of 
steel, when made to rotate upon glass in such a manner that ita 
longitudinal axis shall make an angle of 46 degrees with the Bai>' 
face of the glass, approaches in effect so nearly to that of the real 
diamond that it is a very cheap and effective Bi ■ 



BEAVr WODERK MACHlNERr. "^ 

A mass of metil of a ton weight was unlinown before th* 
Christian era. Now those in cast iron np to 1^0 tons, in vrrougbt 
iron to 40 tons, and in steel or bronze to -26 tons, are made in any 
desired form, and turned or bored with the moat perfect accuracy. 
Two years ago I saw the largest lathe in England, which swiogs 
22 feet, and will take in a shtkft 45 feet long. Sis months a^o I 
saw one in this country which swings 30 feel, and will take m a 
Bbaft of 60 feet. Tliere areplanera which will plane iron 50 feet 
in length; others of 18 feet in width; otJiers of 14 feet in heigtal 
taking off metal shaving of two and a half inches In width a"*' 
quarter thick. — W. J. MeAlpine, 



SEWE3T COLORING MATTERS. 

A lecture has been given by Sir. W. H. Perkin, at the 
Institution, "On the Newest Coloring Matters." .Wong 
many interesting tiicts then put forwai'd was the diseovcry of ^ 
beautiful blue color, by a German chemist, on treating rmallae 
with sulphuric acid. Unfortunately, it was not a " fast color." 
A dyer raaile many trials therowilb, in the hope of turning it to 
Aocoant, but all in vain. He happened to mention his dilRcully 
to » photognipher, wlio, knowing that bypoavv(vWtB of eodium 
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iTOnld fix a photograph, recommended the dyer to try that. The 
trial was m&de : when mixed with the hj'posulphito. the bine be- 
came It beautiful green, and, better slill, a " Tast color." This 
was the origin of that brilliant dyo commonlv known as ''' Night 
, green," becanie of its romtunin^ nninistakably green in appeaj'- 
r aitce when seen by artificial hght. Let it bo rumembored that 
I nearly all tho new colors are extracted in some way Trom coal 
tar; that the Bret was discovered not more tliao 13 years ago, 
and that the annual value now manufactnred is 1,250,000 pounds, 
and it will bo seen that in tlie industry created by these new 
products there is an admirabto example of tho resalts of scientific 
inreatigation. The best of it is that the field is inexhiiustible ; 
r fcr many years to come it will yield a rich harvest of discoveries. 



BEFDnNG VEGCTABLK OILS. 

- Mr. G. Uichaud, of Bonfleur, has discorered a new method of 

efining oil, which will probably eclipse all those in general nse 

it the present day. This method has jnst been corauiunicatcd by 

_ Jl. CheTallier l<t the Sotl^ti d'Encouragcment. While sulphuric 

acid is introduced into the oil in minute numeron^j streamlets, air 

la blown into the oil so as to produce a great commotion in tho 

Hqaidand tofill it with air-bubbles. Tho mucilage contaiucd in 

Hie crude oil, being acted on by the a<'id, soon fonns wlih tho air 

ft Tolnminons layer of scum at the surface, which is skimmed off 

ms it forms. This ineufflation of air is repeated several times in 

succession, and the sciuns cleared off every Lime until liie oil is 

claKficd. At this point of, the opuration it still retains free suU 

—^bnric acid. It i.'* now run into a copper vessel, and steam is 

■nrced through it until the oil has reauned a temperature of 100° 

BB - The steam is then allowed to bubble through for h.ilf an 

Plnnir or an hour longer. After the oil bos cooled down some £0° 

for 30° C, which may be dune artificially, it is run through an 

ordinarr filter. Two largo refineries have lately been put up on 

th« '■ Michaud " plan, and llie oil produced by them is so pure, 

that tho wick of a lamp bundng it will not carbonize after many 

dafs' usage. 



THE PENETRATIOK OF ARUOR-PLATllB BY SHELLS WTTB 
HEAVr BtmSTIKO CHAROES, FIIIED OBLIQDELY. BY JOSEPH 
WHITWOBTH, LL.D., F.R.S. 

At the meeting of the British Association last year, Mr. WhiU 
WorlL contributed a paper " On the Proper Form of Frojecljles 
' 'or Penetration through Water," wherein he claimed for the flat- 
ronted form of projectile made of his mulal three points of 
ibperiority over the Palliser projectiles. First; Its power of 
NnetrsIiDg armor-platas even whe n striking at extreme angles, 
'tcondly: Its large internal capiiciiy as a shell. Third: Its 
"Mobility of passing undefli'Oted through walvr, auA o^'^neWa\r 
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ing armor below the water line. He illaatrated the penetntir 
power of long projectiles, with the flat fVont fired at cxtrei ^^ 
angles a^inst irou plalcs, by the projectiles actually fired a 
the plates they penetrated. 'Ilie gun from which all ihe proji 
tiles were fired was a 3-pounder; it wtighs 315 lbs., tuid 1 
maximum diameter of its bora is 1.85 inches. The charge 
powder used was 10 ounces, and liie weight of the G-inch Ui* 
cter projectiles Is 6 lbs. lie conaiderud he had established I 
supeiiority of the flat-fi'onted projectiles made of his metal, a 
that the Fallieer projectiles foil to penetrate when striking at .. 
angle, solely on account of the form of the hoad. The resa' 
obtained with the Email calibre of the rifle closely agree wi 
tbosB of the 3-potmder gan. He had always found that what I 
could do with tha sm^er calibres could be reproduced in tl 
larger sizes, and could be repeated on a proportionate scale wi 
hia 9-iDch gun, or the Il-inch guns his firm are now engaged 
constructing. The 9-inch ^uns weigh 15 tons each, and ti 
capable of firing powder charges or 50 lbs. A 9-inch arm 
Bhell, 6 diameters long, weighs £33 lbs., and will cont^ a bun 
ing charge of 25 lbs. These projectiles would pierce the side I 
a ship plated with annor at a dist:inoe of 2,000 yards, and i.^^ 
some depth below the water line. The ll-inch guns will welf 
27 tons, and will be capable of firing 90 Itis. powder ohargH 
The ll-inch shells, 5 diameters long, will weigh SHAlim., -^^^ 
will contain bursting charges of 45 lbs., and would pierce a 
of the ship " Hercufes." plal«d with 9-inch aimor, at a d' " 
of 2,000 yards. He had named these lone projectiles the _ 
war" shell. Four gims of 1:1 inches bore hare lately been pnt 
board the "Monarch;" they weigh 25 ions each, and fire chari 
of 50 lbs. and G7 lbs., and projectiles of COO lbs. weight; bnt t 
weight of these guns was in proportion to their bore; and if t 
matei-ial were the best that could be supplied, they ought to f 
117 lbs. of powder and projectiles 1,450 lbs. weight. 



LIFE or AMERICAN VESSELS. 

At the meeting of tlio American Association, at Salem, FrolV 
sor £. B. Elliott, of AVasbingloa, gave a Life Table of Ameriei 
Sea-Going Bailing Vessels, derived from the career of 26.737 « 
■ek. of which 4,165 were known to be extant. The table ahoi. 
that out of 1,000 Tossels bMA survive 10 years, 219.6 20 yewi 
67.2 30 years, 11.1 40 years, and none 60 years. Ttie areniBe 
duration of ships is 13. U years; of those which huTe bcei) hudt 
lO years. 9.3 years longer j built 20 years, 7.2 ; 30 years, 6.2 ; 4U 
years. 2.7. 

Professor Herce expressed his interest in the paper, and a 
desini that a similar (Able might be made for English vessels, fai 
(tee if the superior education of British sea-capioins would be 
evinced. 

Professor Elliott also gave the valni>s of the sL-tjidard Monetary 
Unite in which United States si-curitlcs are quoted in the com- 



merciol centrea of Enrope. In Landon, the 5i pence sterling, at 
whifU a dollar is rated, are rtallj- etjuiTalunt to 1.095 dollar; the 
Frankfort stHndan;), two and uii6-li!ilf silver guUlon, to 1.0141 
dollar; at Pariji, 1.09IJ45 dollar; Antwerp, 1.0226 dolliir; Bre- 
men, 1.0989 dollar; Amsterdam. 1.0065 dollar; Burlin, 1.0069 
dolUr; Hamburg, L.0771 dollar. 



SEA-GOma SHIPS. 

Mr. C- W. Merrifield, F.R.S., at the meeting of the Britiah 
Association, read extracts from the report of the committee on 
tLa atala of kooirtcdge of stability and sea-going qnalities of 
ships. Thi3 report, trualed ttt considerufale length on the rolling 
of Bliipa in still water, followed by an acconnt of the mechanism 
of w;n i?» and an abridgment of what ia known on tJie subject of 
the rolling of Bhips in wave water. The report itself being, in 
H'slitv, a veiT condensed abstract of our existing knowledge, it 
Wijulii lie difficult to make a useful selection for reading. Mean- 
while, it may be slated in general terms tbat the rolling of a ship 
in still water, and her heharior In a seaway, althou^ interde- 
pendent, involve vety divergent conditions. It seems tJiat the 
chief point bo attend to, to secure ea'^y rolling, ia that the natural 
period of the ship's oscillation ahould not comcide, or nearly qo- 
uicide, with the poriod of the wavca ; and there seems reason to 
suppose tbat we already know how, in a rough way, to infiucncd 
the uaturul periodic time of the shiji, so as to be able to predict 
nearly In what waves she will and in what waves she will nob 
roll through excessive angles aud with cxciisaivo quiokneas. 
But our kitowtedgo ia exceedingly crude and deficient m dftail, 
and even our known means of observation of the height and form 
of waves are very unsutiafaotoiy. 



M. lYonscna has made a communication to the Paris Academy 
of Sciences, in which he suggests a new arrangement of ships' 
li^ts to prevent collision at Boa. He proposes the use of 3 
I Ilghto, arrunginl in the form of a right-angled triangle, one side 
^Sl' which is vertical, and another piirallel, with the medial line of 
~ t vessel, and towards the head, HJid placed in the highest pos- 
Rile poaiiion. The light of the summit is to tte of a different 
•lor from the other two, and tho distance between the lights to 
• aiiauti IS feet. Uhservatiuu of the two lights in a vertical line 
Mil, Hnys the author, furnish t^o approximate distance from the 
ttproachlng ship, and by comparing the apparent distance of 
"wo lighlA on the horizontal side with that of the two on the 
ml aide, an idea of the ships' rout« may be obtained ; at any 
relative distances will show whether that course is td the 
It or left of the line of observation, which is the miiiu fact to 
surtained, and tbat without luiy instrument. — JUecA, Mag 
btfy 2. ima. -■ 
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The produelion of a fino patinn on our bronze sUitues, inslo; 
of a coating uf dust aud sout, ia, eepeuially in uui' large cjtiue, 
tiling to be desii'ed. In Poggendorff's Anaalea fur April, wu fii 
tha report of a Heriea of experimeDta wliiah were miLite tiy ibe i 
rection of Uio Berlin Verein zur Befonleruog deH Gei'werbflotaseai 
to examine into the causes determining tlie foimatiun of tl)ia MM 
antique patinn on bronze statues. 

The experiraenta wljile in proorress led the observers to sappow 
that grease had much to do witi) the formation of the finest patina, 
Four busts were therefore placed in a piirt of U)e town wbieh wu 
very unfavorable. One of them was rinsed erery day, with the 
exception of rainy davs, and was painted once a month with boiw 
oil, which was rubbecl off witli woollen cloths at once. Another 
bust was washed daily, but nut oiled. A third was cleaned dailr, . 
hut oiled only twic;e a year. The fourth was not touched at aU, 
These experiments have been con tinned for 4 or 5 years; tb«restdt 
ielhatibe bust which has been oiled once n month poasesse>« 
dark-green patina, which is considered very beautiful by oonnois* 
sours ; the bust which has been ivbhed twice a year does not loolc 
so well; the Others have no patina. The bust which bu bear 
washed regnlarly is the usual dark bronze color; the other i 
quite dull and black. The final result of those who have be«^^ 
engaged in the experiments is: this use of oil justifies the bopi 
that tor the future we may reijkin beautifully patiuated moDtk' 
monts, even in large towns. Where coal is the only combusdbl* 
they will not be bright, but dark-green, and perhaps blaclc; t^ 
they will have the other beautil'm condition of the patina, i 
peculiar transparent property of the surfuce. — Qumterly Jowmal' 
of Sciatce, Jtily. 

ELECTRIC ORGAK. 

A new electric or^an notion has been patented by Mr. Hillbotm 
■■"* wevelt, of New York, The object of this new electrio 
.._. OS well as the means employed, are very simple. In tlw^ 
.place it is necessary to mention, fur the benelit of those wb^ 
not familiar with the usual mode of building a large churefa-^ 
'4rgan, that, as a general I'ule, it is a great advantage for the oc-, 
iganist to bo placed at a considerable distance from the soundtDg- 
Eody of the instrument. To accomplish this purpose, tho kef> 
bo»d, at which the performer sits, is often placed on the floor of 1 
the church, while the organ itself is aloft in the gallery; and tUi' 
MTanzcment enables tbo organist to farin a better judgment oT' 
'tiie effect of his performance, and also accommodate the cbwr. . 
Bot, of course, it is indispensable to connect the key-board wit|| 
the main body of the organ, in order that the keys under tli^ 
touch ofthe player may promptlyopen the valves or palletBundil 
the distant organ-pipes ; and this formerly required a complicatM 
fiVBtem of wooden i-oUs, wires, and squares, running under tbB 
tfoor IVom the key-board np to tlie yallery. The maohinory. 




HECn&Nica &i> uaEPUL abts. 

. ider the old sjstem, was BubjeoC to great friction and constant 
id^Ringement, and naa ofTijcced by uhiinges of weLither, and the 
ifbrmer action was often so stiff and cnprlcioua that the urg ' ~ 
foand his duly extremely Inborious ; wliiie the organ-builUur 
often called in to make exiwnairo r^piiirs. 

Under these cirwimjitancesa di(B.L-iilt pi-oblem wils to be solved. 
An^ improrement on the old aotion must be simple in itself and 
eaail^ kept in order, nnd must of course be free from tlio eflfecta 
.of fnetion or ntmospheric clmnges, so as to insure a light touch on 
lAe keys, and an instantaneous resiMnse from the orgun-pipes at 
— ij pmctical distance from the key-board. Tlie new clcetric 
Q action. It Is believed, will fully comply with nil those re- 
^mentB. When actually and practically applied it is found 
lat the touch ia always as light as that of the pinnu, and tlie 
is literally as quick OS lightning, while anyone of ordinary 
Intelligence having char^ of the building in which tlis organ may 
Mand can keep it in running order, so far as the battery, which is 
the motiTe power, is concerned- It is based, in a word, on the 
well-hnown principles of the electric telegraph, as well us the 
•iectric burglar alarm, the hotel annunciators, the electric clocks 
and polico telegraphs; all of which are in successful- daily opora- 
_._.. ^jj^ jj^^ organ, now building by Messrs, Hull, Labagh, 
. is intended to be a powerful instrument, coostdering its sise, 
about 9 stops, including the pedal bass; and, although noces- 
Ity limitedby want of space, will fairly exhibit the principles 

Tlio key-board will be detached from the organ at a distance 

' about 25 feet, though it might as well be removed to the dis- 

~~ of 35 miles, excepting for the necessity of the organist henr- 

is own performance, since we know, from recent scientific 

investigations, that the electric current will travel a mile in a 

fraction of a second. The only connection between the key-board 

and the body of the organ is a bundle or rope of flexible, iusu- 

}aled copper wires, which maybe carried in any direction without 

and there ia no pull or strain on these wires, as Uiey are 

the passive means of conducting the electric cun'ent. 

Bource of the electric current is an ordinary "single fluid" 

', placed in any convenient position, composed of a series 

cont^ning a mixture of sulphuric acid and water, and in 

ih jar is suspended a plate of carbon, in company with two 

ttCB of sine, connected in the nsiial way by copper wires. From 

~ end of this series of jars, a copper wire proceeds to the kcy- 

"■ and, if we lake the case of a single key, for example, when 

issed down by the finger of the player, wo shall Qnd this 

connected that it forms an unbroken circuit and proceeds 

the key-board onward to the body of the organ, where it is 

* around a sott piece of iron shaped like a norse-shue, and 

noo nitnms from the organ to the other end of the batl«ry. 

len A wire is connected witii both poles or ends of a battery 

earrent passes, and the piece of soft iron becomes a powerful 

gnct ; but the moment the current is broken, by disi-on nee ting 

copper wire, there is an insunt loss of powov. V(\io\i>.V6'ii.*i-j 
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of the organ is not touclied, the wire is not connected and tfaa 
current tloes not pass; btit on pressing duirn the kej a metallic 
(Wntact is formed, t!io ckcLricit; darts nlaag the circuit, and the 
elecCro-niaguet, Iwconiing at occe esciled, pulls down the pallet, 
or opoQS the valve in the wind-chest, admitting air to the organ- 
pipes and with lightninv speed cauaiug them tm speak. 

The couplers are applied and the stops drawn upoD the same 
principle. It has been stated that a more c-\po<fsivo and leas 
simple arrangement baa been successfully applied in England and 
France. 

THS AUERICAN BTEIIEOBCOFB. 

The following is on abstract of a paper in the " Fhiladelphia 
Photographer "of January, 1S6D, by Dr. Oliver WenduU Holmes, 
tie inTenior of the Amencan atereoscope ; — 

'■ ' The Britiab Journal of Pliotofrrapliy ' had two articles lately, 
the first dated Oct. 16, 1868, and the second the following week, 
relating to the *Amcrieaii Stereoscope,' as I see it is culled in 
England. The figure they give in the second of these papers, 
though not of the best model, vet shows that the instrument re- 
ferred to is a. copy of the one which was first made in Boston, and 
of which I shaped the primitive pattern with my own hands. 

"This simple stereoscope was not constructed by accident, but 

was the earrying out of a plau to reduce the instniment to its 

simplest terms. Two lenses wore necessary, and a frame to hold 

them. I procured two of the best quality, and cut a square frame 

for them out of a solid piece of wood- A strip of wood at right 

angles ta this was required to hold the pictures. 1 shaped one, 

Wrrow in the middle, Droad at both ends ; at one end to support 

^|m lenses, at the other tu hold the stereographs, which were in-^ 

^Mt6d in slots out with a saw at different distanoes. A partition 

^^ps necessary, which I made short, hut wedge-shaped, widening 

^Hit receded from the eye. A handle was indispensable, and I 

Hputde a small brad-awl answer the purpose, taking care that it 

mru placed so far b.ick oh to give the proper balance to the in- 

Atminent. A hood for Uie eyes was needed, for comfort, at least, 

Jlud Ifittedono.cut out of pasteboard, to my own forehead. This 

£rimeviil machine, parent of the multitudes I see all around me, 
I in tiiy left band as I write, and I have just tried it, and found it 

excellent I contrived another form of stcreosoope 

like the first, but with a gilded, slanting diaphragm with two oviJ 
tH>enlng3, so tliat the effect was that of seeing the stereograph 
throueh a round window, with a golden li^it on it reflected from 
the slaniin^ surface of the djapnragm. This I showed also to 
various dealers, as a form of stereoscope that might jilcaae cer- 
tain exceptional amateurs. Some time ofier showing il, I found 
the so-calkd 'Bellevne' stereoscope in the mariiet, which I had 
SDod reason to consider an imperfect attempt at a. reprodncljon of 
uie patti>m I hud somewhat frculy exhibited. The effect referred 
to, of cutting off all the borderings of the picture, and throwing 
(hy mcaas of the slanted and <rililed diaphragm) a Claude IjO^ il 
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1 llg^lit OD Ibe stercogi'apli, is, in mmty cases, very atrikiog, 

■%ut, tor oommon use, tlio aiiii|>le farm is prelevuble." 



PaACnCAL. ATPLICATIDN OF SKN9ITTVB FIA1IE3. 

An apparatus hiie biiea uventtMi bj Burrett for tuiikiDg pracii- 
- I use of seiiEitivB 9:iuies. Il cousiats of two perpendiculiir cop- 
T rods, one of which, on ita upper end, holds a metaltio ribbuii, 
K 'which is composed of tbin leavea uf gold, silver, or pliiL 
W iretded together. Such a ribbou expands unequally uudcT ma 
L inlluenco of bent ; it bends toward one side, and, in doing so, 
I Cumea in contact with a. iine ulalinuni wire attuched to a ?liIv^o 
tntatXery. As soon as the poles of the battery are closed, a bell 
t begins to ring. The working of the appamtns is as follows: — 

"A sensitive flame Is lighted about 10 inches from tho inetikllia 
' ribbon. This burns quietly so long as there is no noise, but a 
abrill whistle, or any unusual disturbance, will cause it bi dimin- 
ish one half in Icngih, and to spruad out wide in the middle, like 
the wings of a bird. It thus heats the metallic ribbon, which 

Pfucmnds unequally, and occasions the contact of the pules of tbo 
ry, which rings a bell," 
fb a light OS this in a banking-house would betray lo the 
hman the noise of robbery, and the inventor proposes to use 
a Kpecies of bar^Ur alarm. As sound can bo transmitted in 
water 4 times as rapidly as in tho air, it is also suggested to em- 
ploy this method on shipboard, to miUie known the approach of a 
vessel in time of a fog. 

There is probably the germ of csurioua applications of sensitive 
flames in Barrett's iurentlon, and it would not bo surprising to 
hear of ila use in war, to warn a sentinel of tlio approach of the 
enemy, or of its application to a new species of telegraphy. 



ELECTRIC BEACONS. 

Thomas Stevenson, C.E.. Edinburgh, recently conducted an 
experiment at Gmnton, with the view of showing tho practiea- 
billQ' of illuminating, beacons and buoys at sea with the electric 
light produced by means of a battery on shore. A submiiiine 
oable, fully half a mile in lengtli, was laid between the east 
breakwater of Granton Harlior anil the chair pier at Trinity. The 
operator occupied a station near the centre of the breakwater, and 
the ligl)I was shown at the point uf Uie pier in front of an ordi- 
y light-bousc reflector, prodnciog a niost brilliant flash. The 
« cmiilod with great rapidity; as many a" '"" '■" 






transmitted In a minute, but the miiehina can bo regulated e 
send one every serond, or at any other desired interval. '' 
puriwent gave entire satisl'acUon. 
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FORTABLB ILI.UUIHATK>N9. 

Mr. Alvergnlut, a French electrician, hns mado an _ 

ment first suggested lo him when using; the tubes invented bj 
Giesfller, whiiS are oylindera or bulbs of giaas filled witli rarefied 
gas that becomes luminous in the dark when a current of electric- 
ity is passed through it. The improvement consists in filling a 
I cylinder or phial, henueticallj sealed, with a substance 



those on night duty; fbr all that is requisite to produc 
and ephemeral light is to rul> the tube briskly with a 
kerchief. 



WARHING CnURCUES BT OAS. 
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The followine method has been patented in England: 
chamber is rawaa bcneatJi the floor of the buil<iing, and a gratine 
is placed over it lo allow of the passae:e of hot air. Beneath ttiia 
chmuber an air-llue in connec^tion wi£ the flooritig. ivnd covcn:d 
with an iron grating, is introduced. By these means a cun'ent 
of air is made to pass into the building, and this air is brought 
into contact with a ring gas-burner, which is supplied by an 
ordinary main by means of a spanner, by which the amount of 
heal can be regulated. Underneath this ring-burner is pliicoda 
small cistern made of iii-e-claj, filled with walcrj the heiil fttim 
the gas-burner acts upon tb« water, steam arises, and this is 
passed through pumice stone oontained in a cylinder above the cis- 
tern i the use of this vapor is to moisten the atmosphere contained 
in the reservoir. Around this is a circular cylindor made of fire- 
clay, to contain heat. The whole is covered with a dome of fire* 
clay. This dome is worked by a lever for thepurpose of lightiuj; 
llie ring-bnmer. By these arrangements, it is said tfiat a piir» ■ 
heat, free from smell or smoke, is obtained, and that with a va^^ 
small consmnption of gas. ^H 



OA.B FOR E.IGHT-BOUSE3. ^ 

A series of letters and reports sent to the Commissioners of 
Light-houses and the Board of Trade has resulted in a request be- 
ing mado to Fi-ol'essor Tyndall, by tlie latter body, that be would 
i zeport upon the proposal to substitute gas for oil as an iUuminat;- 
■jDg power for light-bouses, as illustrated in the light-houses of 
Bowlh Baily and Wicklow Head. Various experiments were 
tallde at Howth Baily, and Pi'ofessor Tyndall says that the supe- 
''*iority of the gas over the oil Game is rendered very conspicuous 
by these experiments. The 28-jet^burner possesses two and one 
half times, the 48-jut-bumcr 4) times, the 68-jet-bnmer 7i times, 
the 68-jet-burner 9| times, aud the 108-jet-bamor 13 times the 
illuminating power of the l-wick flame. The oil lamp w.'' 
which the gita flame was compared was the most perfectone si 




I 



HECOANICS A>n) IISEFUI. ARTS. 

Jdojed by the Commissi oners of Irish Lights. Further eipori- 
ments were also made, and it npiieareil that the whole of tiw grvs- 
Eghting apparatus was entire); uuUcr the control of the keeper, 
Kud that no damage was likely to arise from it. The 28-jet gas- 
IlKtmer.when seen from a position some miles off, appeared to he 
^Very nearly upon nn equality with the oil lamps, but when muffled 
to represent a fog it bad a slight advantage. Of course with tlia 
briglUcr jet'hnrncrs a great improvement was app.trent, and he- 
foro the lOft-jet-bnmer the oil lamp grew quite pale. By the 
adoption of a system of gas-lighting a great skiving in cost would 
be effected; but such a system would not be possible on rock 
Usbt-bonscB. Professor Tyndall recommends the encoura^eraent 
of this system of illumination in Ireland. He was assisted in his 
Investigations by Mr. Valentin, Captain Roberts, and Mr. Wig- 
'*" — — Bril. Trade Journal. 



DISFOBinOK OP OAS-BtmHBUS, 

Uuchof the economy and effect of gaslight, says the " Gaslight 
Jbnmal," depends upon the an-angement of gas-burners in rela- 
tion to each other, to the surroundings of furniture, height of coil- 
inss, distance, and angles of walls, hangings, etc. 

Tlio general practice in this country and in Europe, of dispos- 
ing burners in chandeliers in the centre of room^, although 
pleasing to the eye in its artistic effect, simply oa an oi'namcnt to 
the room, is far from being the most philosophical manner to 
obt^n the best effect from the light. 

The diffusion of light, in its efKcts, is materially modified by the 
laws of reflection and mfraotion. 

I^ight decreases in intensity in proportion to the sqnare of the 
distAnce from the burner or point of illumination. This is a gen- 
eral mle ; hot in a room with four white walls and a coiling, the 
reflection of the light upon itself, as it were, will apparently mod- 
ify tlie rule. 

Shadows hare much to do in the -effect! vo and Balisfactory light- 
ing of any hall or room. Hence it is that a single light, or a cen- 
tre-piece, or nucleus of lights as represented by a chandelier, is 
'ibjcctioimble, because your shadow will appear in any part of 
the room opposite to the light, and is more or less inconvenient 
in proportifm as it differs in that respect from daylight, which is 
so diffused as to aroid this evil except in peculiar conditions. 
Now, in view of these snggestiona, la it not apparent that the 
■* — and moat efficient position for gaa-bumera is at the differ- 
«, or, better, the different angles of a ro<im? Then the 
laity of light will be more uniform in every part of the I'oora, 
ladows will be formed, and the reflective action of the walls 
» most effective. These reflecfioTu will show liio fully of 
^ .nuket-li^htsatoneaidconlyof aroom, whereshntlowsfall in 
y direciaon it is possible to move from it, and with increased 
rulty AS yon go. until tlie gloom of the opposite side brings 
back like a moth, to he blinded by the glare ot t\iQ \oviac^\n.XA 
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pro;(in]ity of a single lumiaaEy. If brackets are to hv employed, 
let tbvre be ut \eaat two iu a room, and these itisposed vit-a-eu, or 
fts nearly so as possible. 

EeJUctort. — The ralue of reflectors is not appreciated &s it 
should be, and tb<? renson is priauipully becauso few people. eveD 
those whose business is to nialce aiipiiriLtus fur artiGci&l light and 
nUend to tbe introduction of gas- fix Lures, eto., ura sufficiently ao- 
quuinted with tbe laws that govern relleuted light, and when so, 
they fail in tlie mechanical .-kbility to pi'ujwrly arrange reflec-tore 
so as to obtain the proper effect. Befleotoi-s sliould be made of a 
material th.'it will not taroisb by the action of tbe atmosphere or 
tbe temperature tliey may be exposed to. A very slight film of 
dust, moisture, or smoke on a reflector will almost entirely de- 
stroy its value as n reflector. The surface of the reflector sliould 
bo perfectly smooth, and free from scratches and abrasions. 
Hence it is apparent that metallic reflectora ore not the best in 
that resiiect. 

Gloss reflectors are superior, inasmuch as the^ do not become 
tarnished, abralded, sci-atchcd, but their action is impaired tf the 

floss is too thick, owing to the absorption of light- The late 
merican invention of a mica reflector is advanLigeous on titat 
account, because the plates or lamina are very thin. It has also 
tbe advantage of not being fi-sgile or liable to fracture. 

Heflectors are better placed overhend. A reflector which 
throws the light in n horizontal direction, nnleas nnutralised by 
another opposite, will be very disugrueahlo, owing to the dos- 
sling glare. As a rule, reflectors should be so placed that the 
reflective rays shall never reach the eye in a straight line. Tbia 
will avoid the evil effects of glare. As a rule, all the direct rays 
of a lamp or burner thrown upward may be thrown downward 
by reflectory, producing a great economy of light, and an effec- 
tiveness of illumination very pleasant and salisfaotory. 



BEATtNO BinLDINGS BT OAS. 

In tlio United States this ail has lately acquired n new irapnbe, 
owing to the late discoveries and improvomcnts in the art of 
mnnufoeturing hydrogen and oxide of carbon gases, at a vuty 
trifling cost, coiupared to the cost of ordinary co.il gas. These 
gases are especially adapted to healing pui^ioses instead of solid 
fuel And for use In gas engines as a substitute for steam-power, 
and also for illuminating purposes wheu carburetted or charged 
with vapors of hydro-caiTwns. 

The hydrogen and oxido of carbon gases are prodnced by tbe 
Americauprocess. under the Gwynue-Uarris patent, which consiHa 
in decompi)sing auperiioated steam, by means of incandescent 
autlivacitu cool, in a peculiar manner, and in a simple ycl novel 
apparatus. 

Great improvements have also been made in the stoves and 
other apparatuses for heating and cooking, which overcome 




if aol all Ihe liifficalties lier«toforo cxpericDced in this de- 

of ges as Tiiel has bL>en tried Lo a. considerable extent 
ind uthur founlries, but the process hiis neither been 
ipid nor Tory satJsfuctory; one reason of this lies, perhaps, in 
e imperfection of the modes of cambostion, nlthough something 
ts been done of late to remedy this ; another is the natnntl hesi- 
Uion of the directors of gaa worka to keep presaare of their 
guomelcrB all day for a small supplj. 

Still enoasb has been done to au^iplj a ccrLiin amount of infor- 
m&tioD on Sie economical part ot the qncstion, both as re^rds 
cas-cooking apparatus and stoves for cliurches and other Iiir?e 
niHdio^. The averago consumption of the cooking-stoves in 
— i- -"-ance, which consume a mixture of gas and air, is found 
I follows; For a large fire, 260 litres per lionr; for a 
Doderate Are. HO litres per hour; for a small fire. 60 litres per 
^ih — ,_ ivhcntlio stove is used, what the French callpof-au^eu. it is 
d that it is aalBcient to keep up a targe lire foi' about SO miti- 
es only, nncr which the gas may be turned down, and the cook- 

K; completed with a very small fire. Taking tlie average duration 
thiskindofcookingat4hours, and the cost of gas at 3C^. per cubic 
^"fletre, — the present price in Pans, — the consumption amounts 
b 1,060.20 litres, the expense of which is 3I.20c., or little more 
ui 14d. The cleanliness and handiness of gas as fuel, and 
B great economy arising from its instantaneous lighting and ex- 
iction, give it, m Ihe hands of earefid persons, a grunt advantage 
rer charcoal, with few of its inconveniences, — one of wliich is 
e impossibility of nsing it for broiling with a spceial arrangc- 
ent, OS the smallest quantity of fat famng upon heated cliarcual 
Is Ibfl honsB with stiding fumes. 

In a coal-using country, however, like Sngland, the nse of gas 
IT the heating of apartments, and especially large buildings lika 
diarcbes, is of more importance than its application to cooking; 
Old considerable improvement has been made of late in France 
I apparatus for the warming of ordiatiry rooms, to which v 
^1 shortly hape to refer more parEicularly. 
. Tiie most important results jet produced refer to the heating 
r churches, which has been essayed on a largo scale at Berlin. 
~ie method generally adopted is that of placing a horizontal gas- 
M with 3 Jets within a stove made of sheet iron, and over the gos- 
s It piece of brass wirowork, of which the openings are not more 
jui one-twentv-fidh of an inch in diameter. The cathedral at Ber- 
■ basacubicol contents ofaboutlS.SOO metres, and it is heated by 
ifl of S of these stoves, each of which has 22 of these brass 
nitings. Hi inches in length by t j inches in width, making in 
Q about half an inch square of grating for each cubic metre to 
p warmed. The oonsumpljon o? gas in raising the air within 
I edifice to the reqnjred temperature — an operation which 
fcea 3 hours — is 83,400 litres, or 4.82 litres per cubic metre; 
' maintain the same heat afterwards requires only seven-tenths 
' K litre of gas pel' cubic metre. 
The parish church of Berlin, wLoso cubic contents is 13,800 



metres, is heated by 4 stoves, each having 15 brasa gratings, ea(& 
mtlier more than 13 inches long by IJ inches wide, or little mora 
th^ui oQe-Rttb uf an inch of ^raUag ]joi- cubic metre to bn warmed. 
The nnnuul conaumpUon of gas in the cathedral above mentioned 
is 2.210 cubic metres, costing 20 pounds; this consumption is 
equal to 652 metres per eCove, and 300 litres per fonr-filUisof »a 
iucli square of grating. The consumption in Parisiao churches 
witi'med by gas is found to agree very closely with that of the 
cathedral of Berlin, but other cases give different resiilu. 

The chui-eh of St. Philippe at Berlin h»9 a contents of 2,780 
metres, and is heated by two stoves 1.40m. high, and 1.10m. 
long, and 65 centimetres in width, each having 7 brass gratings 16 
inches by two inches, equal to two-fifUis of an mch equare per cubic 
metro of tlie contents of the clmrcb. The annual consumption 
in this church Is 1,485 cubic metres, or at the rate of 410 litres of 
gas per cubic metre of contents. But tliis church ia only warmed 

The church of St. Catherine at Hambnrg is heated by 8 ^as 
stoves, each having 32 brass gratings, 12 inches long by rather 
more than Ij inches wide ; the cubic contents of the odiljce ia 
33,900 metres. The heating takes 31 hours, and consumes 220 
metres of gns, oostino; about 27s. 6d., so that 3 litres of gas are 
required in this chnr^i per cubic metre of capacity; the tempent- 
ture is kept up flubsequently bv the consumption of three-fourtha 
of a litre per cubic metre and l^r hour. 

Ill the chui'ches of St. Mary and Nicholas In Berlin, and in 
Paris also, a kiud of largo rose burner has l>een substitnted for 
the brass grating; these are known in France as mushroom 
burners (champigoiii) . The result with these burners in the first 
of the above-named churches is as follows : The cubical conlentA 
of the building is 15,450 metres, and the consumption of gaa 
in 4 hours is 160 culjic metr«s, costing aliout 35s., and as it ia 
lieatod by 10 stoves, each having 3 of tlicse rose baraers, the 
consumption per hour is 1 j cubic metres of gas per burner, and 
nearly 2i metres for each metre of the contents of the church. 
In this case only wo have the effect as shown by the tbemiometcT, 
which is to raise the temperature of the church from one degree 
below zero to b" above, or from below 30° to 40° F, 

In heating churchoH and large bailitings the economy of gu 
exhibits itself quite differently as compared with its applioaiion U> 
cooking; In the former case, the moi'e continuous the opemtioR 
the less tlie relative cost, whereas in the latter the more Ireqaent 
the intcrruptiona the greater the economy. The objection t« gai 
on account of its vitiation of the atmosphere of a building is one 
which neither the wire graling nor the mushroom buraer has yel 
obviated. 

UtnuBE OF QAB ANU AIB. 

Professors Sillimau and Wurtz conclude tliat, — 
Isl. For any quantity of air, leas than 5 per cent., mixed with 
^as, the loss in candle-power due to llie aduitiuu of each 
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cenL, b & little over six-tentbs of a candle (.611 exaotly) ; ahove 
thstt quantity the ratio of loss falls to one-half a candle power for 
each lulditiotial one percent, up to about 13 per cent, ofair; nhore 
wliich. up to 25 pui- cent,, the loss id illuiuiuncirjg power U as 
shown by colunm 12 of the tabic, nearly four-tenths of a candle 
tot each one per cent, of air added tc the pis. In colninn 11 of 
Tablfi 1, the ratio of loss in candle power is given in percentages 
fbr the several volumes, while in column 10 the destructive effect 
of air npoD the illuminating power Is most conspicuously exhibited, 
12 per cent, of air destroying over 40 per cent, of the illuminating 
puwcr. In the dia^jam this loss of power is represented by the 
uameroU iu the righlr-hand column, which arc inverse to those ia 
coltuun 10. and stand with the maximum intensity = 100. 

2d. With Icsa than one-fourth of atmospheric air, not quite 15 
percent, of the total illuminating ^ow«r remains; and with between 
30 per cent, and 40 per cent, of air it totiiliy disappears. 

In largo gasworks the liability to contamination by air acci- 
duntally intniduced by rarioua causes diniinisbes in proportion to 
(lie lolal make of gas, and an amoun t of air which, when diS'used 
in a rery large TDlumo of gas, becomes insigniflcnnt, if confined 
to 10,000 or 16,000 feet dally product, will become a most serious 
injury to its illuminating power. Tliis cause of deterioration in 
gu hiis iHsen overlooked almost entirely by gas engineers ; but in 
Hnmll gas works it tteserres special attention, and we liave no 
doabt ibnt the low illuminating power too olten obtained In such 
"^"TVa is largely duo to tliis cause. 

Ictidti ofiirmrs. Audouln and Burard. — We have already al- 

' ' resulu obtained by Messrs. A. and B., which form 

iportant memoir published in 1860, under authority 

the French Government, " upon the various burners employed 

in gaS'lighting and researehes on the best conditions for the com- 

buedouof gas." Their tiible shows " a considerably higher ratio 

of loss than we have obtained, being rather more tban 6 per 

loss for each one per cent, of air added to the gas, reaching 

' loss of 80 per cent, with 15 per cent- of air added ; while we 
. 57.63 per cent, loss with 16 per cent ; and 93 per cent, loss 
iO per cent, air, white with the tatter volume of air added 
get 73.90 j)cr cent, loss. These differences may \m accounted 
by the French triais being made u]>un a gas of not more than 
candle-power, our trials being made on a gas averaging nearly 
CAodlcs; also, by the fact thiit in the French experiments the 
~ was burned from a l}atswing burner, ours from a standard 

JSt appears th,it the introduction of 6 to 7 per 100 of air snfflees 

^diminish tiiu intensity by une-hotf, and a mixture of 20 of air 

""S 80 of gas leaves almost no illumination. Unfortunately 

tsrs. A. and D. do not record the actual illuminating power of 

ir sbindnrd gas, which, liowever, we are led to Iwlieve cannot 

jwre than 13 candles of tlie English and American standard. 

fot a fuller discussion of ihis subject the reader ia referred to 

IrofPraf. Sillimanan ~ 
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ON TOE RELATION BETWEEN THB INTENSITr OF LIORT PRO- ' 
BKCED FROM TUB COMBUSTION OF ILLUMINATING GA3 AND 
THE TOLCUE OF GAS CONSUMED. 

In plioUnnetric observntjons made to determine the illuininat- 
ing power or inteusily oFslreet gas, it is the practice of observcta 
to compute tlieir observations upoD the assumed standard of 5 cubic 
feut of gas, consumed for one hour; and in the constantly occui^ 
ring case of a variation from this standard, whotlier in the volume 
of the g»3 consumed or in th« weight of spermaceti bunieil, the 
observed data are coinputed by the " rule of three," up or down, 
to the slAtod terms. The standard spermaceti candle is assumed 
to consume 130 grains of sperm in one hour, a rate which is 
rarely found exactly in actual experience. 

For example, a given gns, too rich to bum in a standard argand 
burner at the rata of 3j cubic feet to the hour, with an observed 
effect of 20 candles' power. This resalt, previously coixected by 
the same rule for the sperm consumed, is then brought to tlie 
StaDdiird of 5 cubic feet by the ratio 3.6 : 20 = 5 : 28.57. 

The candle-power of the gas is, therefore, stated as 28.57 can- 
dles, and tlio result has been universally accepted as a true ex- 
pression of the iateusity of the gas in question, or the relativo 
value of the two consumptions. 

In common with other observers, I have long suspected tbat 
this mode of computation was seriou.tly in error, iis an expression 
of the true inten.sity of illuminating flames, and that there were 
other conditions, besides tlie volume of gas or weight of spenn 
consumed, wliich must influence and ojuatly modify the results. 
As most of tliesc conditions are considered somewhat at length 
in a paper on "Flame Temperalura." prepacetl chiefly from re- 
eearcties conducted by Professor Wurtz and myself, and presented 
at the Salem Meeting of the Association, they need not be dis- 
cussed in this connection. 

The results of many trials, tnade with the purpose of determin- 
ing the value of these photometric rations, indicate clearly, that the 
true ratio of increase in Intensity in illuminating flames is, within 
certnln limits, expressed by the tollowiiig theorem, namely : — 

Tlie iiiteatity of gaa JIama, that is, ilbiminating power, imreattf 
(within the ordinary limits of consumpLion) aa the tqvarei^ Ikt 
voiume of the gaa coraamed. 

As the first experimental demonstration of this theorem was 
unde by Mr. William Farmer, the photometric observer at the 
ManhatfaiD Gas Co.'s works in New York, I propose to speak of 
it oj "Farmer's theorem." I am also indebted to Mr. Fanner, 
and to Mr. Sabbnton. tlie well-known and courteous engineer of 
the Manhnttun Gas Light Coiupany, for the free use of tbei( ex- 
pevinicntal data, and the permisition to employ thum here. 

Th« fundamental importance of this new mode of computation 
will nt once appear, if, assuming it for the sake of illustratioti to 
be trtie, we apply it tu the citde already given above, which then 
I becomes — 

3.6" ; 20 = 6' : 40. 
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of 40 per cent, over the old rale of 
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ShawiDg an 

From experimpnta with different barners and with 
, lich coals. Prof. Silliman s:ifs 

'*A comparisoa of the results will show that ths coincidences 

Willi the requirements of the theorem of Farmer are, within the 

limits assigned, too numerona, and too closely accordant, to be 

Bonsjdered as otherwise than pointing clearly to its general truth, 

m^ rigorous demonstration cannot be expected, as there are too 

Fnany variable functions of unknown value involved in the boat 

I methods at present tnown for photoraotrio measurements, to per- 

T kiit more than an approximate proof of its genenit accuracy. 

Every photometric observer must recognize its importance, and 

the necessity in his observations of brining the consumptions of 

gas and sperm to the agreed stanUard. 

"To the consumer of gas the evident inference from the data 

_ bere presented is that where it is important to obtain a maximum 

L of economical effect from the consumption of a given volume of 

■ JllDminatio^ gas, this result is best obtained by the use of burn- 

~ "s of ample flow. 

" Where a moderate light of ei^ual diffusion is required over a 
trge space, as in public rooms, it may be expedient to use nu- 
lerous small jets; but when the maximum intensity obtainable 
rom a given volume of illuminating ^os is desired, intensity of 
iumers of Itirge consumption is plamly indicated." — Abtiraet 
frt>m a paper read bff P''"/- SHiiman at Iha Salem meeting of the 
Am. Auoeiation, Aug., 1869. 



OAfl PKOH WOOD, 

The following fact may be mentioned in connection with the 
manufacture of gas from wood. In tliose countries where this 
material is abundiint, and coal not accessible, wood, aided by tlie 
addition of some substance furnishing a rich hydro-carlion, may 
be made to furnish a very useful illuminatiag gas, and an eco- 
nomical one, especially when the residue ia the retorts and mate- 
rial distilled with the gas can be rendered serviceable. In Co- 
I burg, Canada, it is said to have been used advantageously, far- 
bBulimg a good gas and a. valuabla reudue, namely : — 
Two parts pine wood. 
One part hard wood. 
One part boues. 

Tho residue in the retorts is an excellent charcoal for bleaching 
ses, and the other residues are quite serviceable. Where 
ioDes cannot be obtained, offal and other coarse animal matter 
ma be used to mix with the wood. This suggestion is worthy 
f oonsideration, especially for many small towns peculiarly '' 
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Therc haa been of lat« & considerable search after pUnts . 
ducing fibres that cuulii be advantageouely used in tlie acta 
puper-niaking, rope-making, and the maxiniiictiire of taxlile fab- 
ties. Some of these materials have been diacovered in North 
and South Amerioa; but a la r^ majority of those claiming Ute 
attention of manufacturers arc found in Southern Asia, more par- 
tioularly in liniia. 

Among these stands most prominently a plant of tlie nettle 
&mlly, called by the natives " TcAuma," the Qoiaiiical name of 
wbioli is Urtica nivfa. In Assam, both a cultivated and a wild 
Tariety are found, and in tbe Malayan peninsula. Paiiang, and 
Singapore, another variety grows wild, ttie fibre of whitJi is nn- 
nsualty strong. This lias a Malay name, " Aamee," and is in 
botaJiy known aa tbe Urtica ttmadnima. This plant is identical 
Willi the nunie, now cultivated in the Southern States, brought 
originally, wo believe, from Java. 

Mr. Leonai'd Wi'ay, in a paper read before the Society of Arts, 
in London, describes the beautiful fibre of the " Rheea" as being 
worth in England two shillings and four pence per lb., and says, 
" the fabrics made from it &re of so strong and so luslrona a 
oharaoter aa to be in universal demand. Pity, indeed, is it that 
this ntlondid fibre oin lie obtained only iu such smalt quantities I 
Mo other sapplies can be looked for, except from China, nor can 
we expect much from that country either. Its ffrowtfa and prep* 
aration have been tried by most intelligent Englishmen in India ; 
but thoy found, first, that the separation of the fibres from the 
plants was a most difficult and laborious operation ; and, sec- 
ondly, that the yield per acre, per uinum, woa osueedingly small. 
Indceid it is said to yield only one to one and a bull' hundred 
weight of fibre to the acre, — a fact which forbids any European 
from entertaining hope of cultivating it at a profit, which is much 
to be recretwd," 

Mr. Wray also believes the plants called P«feria fartida, tfaa 
"Jellre," " Moorva," and tbe pme-apple, each and all of them, 
bold out the promise of amply remunerating any European who 
will attempt in a judicious manner to utilize llie beautiful fibres 
th^ contain. Their fibres are fine, silken, and strong. Ho saya, 
" The Pederia faetida certainly has the most silky and luatrons 
fibre any one can desire, and its being only in Icn^ha from joint 
to joint seems the sole objeotion to It. Still, these joints are 
often 12 inches apart, while the finest Sea-Island cotton is not 
more than one inch to an inch and a half in staple. Attention 
ought, therefore, to be directed to this lustrous fibre-yielding 

"The Jcttee, again, is jointed, but the joints are sometimeB 
two feet apart, and the fibre proportion ably long. It is a most 
excellent fibre, and will be sure to make its way. 

" The piue-apple, with its beautiful fibre, exists in thousands 
of acres in the Stnuts of Malacca, and may be had at Singapore 
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r in any qaantity for the trouble of gatheriag, ;et no one seems to 

I regard it." 

Aiiother important fibre -[irodnciDg plant is the Bromelia pm- 
pim, frum which the Bnrpridngl; beautiful Manilla haudkei-chiel's 
%Ti< made, as wnll ns tlie celebrated " Pign^i" olotli, an Indian 

I {abric commanding always an extreme fanej price. This is a 
Vind of wild piae-appio said to be exceedia^lT abundant. 
The late Mr. Temple, formerly Cliief Jmitice of Bi-itiah Hon- 

L dnros, some years since exhibited a qnantity of this fibre to the 

[ 1 Society of Arts, calling it silk grass. 

I Mr, Wray says we may search the world throngh and not find 
M another plant capable of yielding so rieh, so abundant a Huppty 
K«f a fibre which in quality cannot be excelli'd, and that it is a 
L plant which we may look to, to provide ua with a Lirge amount 

f of ibo very best oiiality of fibre. 

I I The fibre allnded to can be grown exceedingly chenp, and it 
'to nftserted that the mannfactnre involves no difficulty. The fibre 

is aald lo be separated by a machine conatracted somewhat on tlie 
J principle of the threshing machine, the plant being passed at a 
I :i]ow n.ta along a platform having a yielding suiface, through 
I rollers and beatcra ; and, when this is done with the plant in a 
I • groon state, it comes oat at tlie other end of the macnine very 
Ivgood fibre, which is improved by repeating tlie operation. A 
n Mrcsm of water ia used to wash the pulp away as it is expreased 
[■from the fibre. 

Among cordage fibres there is the nettle and the cnnna; the 

latter often growing 14 feet high. Tils' whole stalk and leaf are 

nid to be one mass of fibre; and the root furnishes a speoics of 
[ WTow-root said to be the most nutritious of all the starches. 
I ' It is thought that some if not all of these plants can be grown 
[ In Europe, and if SO they onght to thrive in parts of the United 
I '-StAlea. It is not a just infcrenco that because a plant is a native 
\-ot a tropical clime it will not thrive in temperate climates. 
f Though this may be the nile, there are numerous exceptions. 
I' Qnr Commissioner of Agricultura would do the country a service 
I' by obtuning and distributing the seeds of these plants in sections 
I 'Moat favorable to their growth, if he has not already done so. 
I We are far from believing the vegetable kingdom conlributeB to 

Uie wealth of mankind all, or nearly all, It is capable of doing. 
[ It is witliin the memoiy of yet young men, that tlie tomato was 
d a useless vegetable ; y-et to-day tliere is probably no 
I fruit grown in this country — if we except the apple — mora 
|>^QeralIy used and esteemed. It is quite probable that many 

~tai>ta indigenous to our soil possess fibre which would be of 

t«Rt servfoe, if properly worked. Among those which eecm 

( promising ai-e some of the " Asdfpias" family, popularly 

wn as '■ milkweeds," " silkweeds," and so forth. The plania 

B large, rapid and thrifty growers, and their pods contain a 

[ Lvge amount of cotton-like filire, which, though it might not be 

I snfflciently strong fur textile fabrics, would make, we thiuk, ex- 

\ eellont paper stock. 
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THE IXTLB FIBDX. 

The folloiring is a Iett«r from Hon. J, ItfcLeod Murphy to fl 
Commi^ioncr of Agriculture, accompanied with 3 skeins c . 
. the ixtle fibre, Bromelia ti/lvatris, each produced from a single 
leaf, of wbicb a single plant might average 20. We extract UiB 
substance of this letter troni the " Report of Uuparlmcnt of Agri- 
culture " for May and June. 

«Fim of all, before I describe the plaut and the method of ita 
cultivation, I beg to call jour atl«ntkin to the extraordiuat; 
len^ and strength of the individual fibres, their suBCeptibili^ 
of beiug divided almost infiuitosimally without breakio^, thoir 
fiexibillty without kiaking, and the readiness with which Uiey re* 
ceive and hold vegetable or eheioical dyes without being im- 
paired. Since my return from Mexico, I have had little or no 
opportunity of testing this plant practically; but some samples, 
Buth as I send you, were given to an old and experienced ninker 
of fishing-tackle, and he Joes not hesitate to pronounce the ixtle 
fibi-e as superior, in every respect, for the manufacture of trout 
and other hshing lines, not only on account of the readiness with 
which it can be spun. Its extraordinary strength, but il^ perfect 
freedom from kinks when wet. The only secret, if there is one, 
consists in the preliminary precaution of boiling the fibre (as yoa 
have it hero) before twisting iC. in this one respect it will aupci^ 
sede the use of silk. 

"Apart, however, from ita use as a thread, I hazard notlung 
in saying that it forms the best paper stoek that can bo obtoineo. 
I speak now in reference to the imperfect, withered, rejected, 
and dried leaves, from which the fibre c.i.nnot be conveniently 
extracted bv the indifferent mechanical means that the Indiana 
employ. Although I have no samples of paper made fi'om this 
source just now at band, yet I can a-ssure tKe department that 
several magnificent samples of paper for banking and commercial 
purposes have been made by manufacturers in the Eastern States, 
from thn dried leaves of the ixtle plant, brought from the neigh- 
borhood of Tabasco. 

■■ The samples of fibre I send with this were obtained by the 
most primitive means, namely, by beating, and at the same 
time surapinw, the leaf of tlie plant (in a green state) with a dull 
machete. Then, after tlie removal of the glutinous vegetable 
^~iatter, it is combed out and rubbed between the knuckles of tho 

Ud until the fibres are separated. The next step is to wash it 
i tepid water and bleach the skeins on the grnas. This is tiie 

"Bliod pursued by the Indians on tiio Isthmns of TehiiantL-poc ; 

i the average product for t^e labor of a man is from i to 5 

nnds per day. 

" It is scarcely necessary to tell one so well informed as your- 
1 lAalf that this spontaneous product is the Brumelia ri/lvittris, 
J Virliioh diffurs, in some respects, from the Agave Americana, the 
I ApiUgue tU maguey, and Agave titalana, of Campache ; a difference 
EXsri^ng solidly from soil and climate infiueuccs. The mime ixtU 
' — "" to thai species which is characterized by the pii ' "' '^^ 
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>:>r the hug fibra; and chiefly becftoae tlic leaf, being ehaped like 
;i sword, has its edges nrmcd wiUi piickles, simiUr, iu fnct, ta Lfae 
iroapon rurmeil train itzii, or obsidian, u^ed by tlid Azteva. 
lit-nee tiie lertu. Tlie pita, on the otlier hand, alcliough obtiiiied 
front It v:trietyof tJie a.iIuo plant, is a coaraev and shorter fibre, 
-vrWivk gravtn in thii tierraa Umpladat. Tlie name comL's from I be 
n-ordpiUei, which is given to the plsntationsof liioijulqueplniit in 
the uplaiidaof Mexiea. But the peculiirity of the ixtle is. tli:kt it 
grows almost exclusivply on the southern shuru of the Mexican 
gulf, or in what is known tta tlio ' suta vento,' that is to say, be- 
tween Alvorado and Tabaseo, and extending aa far bland as the 
northern slopes of the dividing ridge wbieh sepamtcB the Ailaiitie 
from the P;icific. The points generally selected for its cultivation 
are the eds;e3 of il thick forest, from which the email undergrowth 
is roraored by entting and burning. The roots of the pUiots are 
ihen set out at a distance of 5 or 6 feet apart ; nud at Ute end of 
a year the leaves are cut and 'scraped.' The chief object is to 
obtain a constant shelter from the i-ays of the ann, which would 
otherwise absorb the moisture, and so gum tlie fibres together ns 
to make them ioscparable. 

*• The average knglh of the leaf is 6 feet, and the time to cut 
Is clearly indicated by the upwnid inclieation it makes. Jn 
ler wortis, the radicul leaves cense to form curved lines with 
iSr points downward, but etilTen tLemaelves out at an angle, as 
lo guard the source of efUorescence. When the ixUe is youug 
i fibres are fine and white, but as it groiva in age they become ' 
sger and coarser ; and in a wild stcite the thorns are very nunier- 
0, but by cultivation they are diminished both in size and 
imbcr, and in many instances there arc none at ail. Where 
ij quantity of leaves require to be handled, a pllchrork would 
r very nseful, especially if gathered lor paper stock. A few 
— «nor entling, the sun would dry them out. the thorns would 
off, and Uien they could be ciksily baled. Independent of 
B great vaine which the Ixlle has lor uixtile fabrics, and for 
per, it possesses many valuable medicinal properties, to whicb 
BMd not allude. It requires no labor to cultivate it, and no iu- 
H is known to feed upon it. It grows everywhere in the pri- 
vra] forestsof the Gulf coasts, ana, in my opinion, is for superior 
ftnyoribe textile fabrics. But as yet no mechanic has suc- 
•ded in devising a means of effectually extracting the fibre, 
nntil this is done I presume that its real commercial value 
remain nnappreciated. 

Yon will readily discover the superiority of the ixtle over the 
iginn of Caha, or the hemp which comes Irom Sisal and 



eiosALLixa ON board the cable fleet. 

The I^ndnn" Gazette" gives the following interesting desorip- 
1 of the manner of signalling through the cable on board 
Great KasleiTi : — 
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"The method ofHignallingusedbeiweenlhe shipandthekndig 
that now uui\ ei'saJly adopted ui working all toug submai-ine lines 
— the re llec ling galvanometer. The prinoiple of this moat deli- 
cate iiisirunjent was diiicovered a few years since by a Germnn 
electt-ii'iiLa, named Weber. It was then, however, a large ma- 
chine, and the coudensatiun of all its powfTS into the emsllest 
and lightest form is due to the Buicntiflc research and skill of Sir 
Willinm Thompson. 

"This inatiiinient consists of asmallmirrorwiiham&gnetonlK 
hack. That the two are very small indeed may be judged by the 
iAct that both together weigh less than three-eighths of a. graia. 
This inlinitesimally small reflector, which is intensely blight, la 
suspended by a silk thread, as fine as a bain, in the midst of M 
small circular coil of insulated copper wires. Directly a current 
ia sent through this circular noil, no matter how slight, it induces 
annthLT electric cun'eut within its circle, which acts in an opposite 
direction, and this causes the magnet at the back of the mirror 
to turn to the right or left, and, of course, to turn the little mirror 
with its reflecting ray of light with it. By a very simple ar- 
rangement, tliis fine ray of light is thrown upon a Iiorizonli^ 
graduated scale, about 3 feet long and 3 feet distant fram the 

" Thus, when a current is sent through the little circnlar coil 
around the mirror, the magnet is acted upon, and turns tlie mir- 
ror with its ray of light, say on the left of the scale in ikint of it. 
When the cmTent is reversed, and that ia instantly done by press- 
ing a little key in the speaking instrument, the current In the 
cil'CQiar coil is reversed, and sent in the opposite direction, and 
this in turn sends the ray of light from the mirror on la the 
opposite side of the scale to the right. "When the ray of light 
rests stationary on imy part of the scale, it moans a dot ; when it 
mores r.ipidly to the right or left, it means so many dashes, ac- 
cording to the distance it goe.*. This reflecting galvanometer 
tells with unerring certainty whether or not the Crrcat Eastern is 
steady. 

" The vessel now at the end of the cable is, with its co.ils of in- 
sulated wire and iron hull, a mere electro-magnet, so to speak. _ 
The course of the Great Eastern ia east and west, and therefore' 
at right angles with the course of the magnetic current, which is 
noi'th and south. Thus every time the ship rolls, either to port or 
starboard, a slight current, but still a current, is induced in her vast 
coils, and then transmitted tliroagh the cable to the shore end 
at MinoQ, where it acts upon the reflecting galvanometer, and 
turns .its rays of light a little to the rivht or left of the centre 
of the scale, and thus shows in a fraction of a second of 
the precise degree and rapidity at which the vessel is rolling. 



THE FRENCH ATLANTIC TBLBQaAPH. 
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In the first place, it ia interesting as being longer by about 
1,500 Qiiles, and l^d in deeper water by 500 fathoms, than any 
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direct anlnnarine line yet in existencfl ; then its track lies through 
a part of the Atlnnu'c which untiL very recently had bei>n uneK- 
ptored, and the nature of the bottom comparatively unknown ; and, 
ihinily, we louk npoa it with interest because it shows that the 
importance of sahniarine telegrapbic communication U commend- 
iBg itself to odier counUics besides our own. Hitherto, nearly ull 
the more important submarine lines hat^been the direct oflspring, 
and bave remained in possession of English compiiniue, but the 
present cable, although maiitifactured and Inid by an Knglish lirm, 
is the result entirely of French enterprise, and to a Ltrge extent 
ow»8 ita existence to French capital. 

The vital part of the longer section oftLe cable — or technically 
the "core" — is a copper condiiclar of 7 wires twisted to- 
gether, insulnted by 4 eoncentric coatings of gutta-]>i:rehn, 
Bt^Mirated from each other by an equal numbvr of coatings of tlie 
material koown as " Ohetterton's compound," exactly alter the 
pattern of the cores in the last Atlantic cables, the only differ- 
ence between them being in the weight of the conductor, which 
iji the present cose is 400 pounds per mile, instead of 300 ponnds. 
Ttiia increase is to compensate for the additional length of the 
cable. Experiments have shown that the speed of signalling 
through submarine cables TarieSi ineerieli/ according to their 
leneth, and directly as the weight of the conductor; so that, by 
adding to the weight in due proportion to the increased length, 
the speed obtained is the same as through a shorter cable. 

The core is surroanded with a serving of yarn, eddied tlje "wet 
Berring," allowing of the ready iiccess of Oie wnter to the core. 
UntU oomparativeTy recently, this serving was saturated with tar, 
bub espenence showed that, should a sli"^t defect occur in ths 
gntta-percha, the tar, from the serving bemgin itself an insulator, 
would sufficiently stop it up to prevent its being discovered by the 
electrical tests, unUI perhaps it was too late to remedy it. The 
{ireaent wet serving, however, conljiining no insulating fluid, 
pennitis of the instant detection of a fault. 

Around the serving arc twisted spirally 10 homogeneous iron 
wires galvanized, eacn of them embeddea in 5 atr-.inds of Manila 
hemp. The cable thus complol«d is of a diameter of about onu 
ftad a quarter inches, weighing about 36 cwt. to the nautical mile, 
and capable of bearing a strain of 7 tons. 

The core of the shoiter section — St. Kerre to Boston— is of 
tbenuue description as that of the fi rest to St. Pierre section; 
but owing to its much shorter length, the weights of the copper 
conductor and insulator are only 107 pounds and 150 pounds per 
mild respectively. This core is also covered with a wet serving, 
Bad then surrounded with about n dozen iron wires galvanised, 
the outside covering consisting of a silicated material, known as 
" Clark's compound;" the whole forming a cable of aliuut one 
inch in diameter, weighing about two and throe quarter tons to 
the mile. 

The Brest to St. Pierre section was manufactured at the Tele- 
gfnph Construction Company's Works at Gvti-nwich, and trans- 
mitted piece hyphen ia old Iiulks to the Great £.as\.ev\\ aVu«w;A.%i:. 
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lying off Sheemess. This section ia of 3 kinds, naiuHy, 1. 
Tim heavy slioru-onda for protection ngainat ships' nnchors, 
lilies, etc., weighing 3G0 cwt. per mile. 2. The "iiiterme- 
dtate,'' of H size between the shore-end n.Dd tlie deep-aen pop- 
tiou, 127 cwt, jier miic. 3. The deep-sea portion nlready 
described. 

Thu whole of the nbove, 2,788 knots in lengtli, with tlie vixcep- 
tion of I5i miles of shore-end, and 20 miles of intermediate, wni 
talccn to the Great Eitstern. We calculutc that if tbe varioag 
component parts of it were luid end to end, they would mnke ft 
chain of over 192.000 tnilea in extent, or nearly 8 tunes tbe rfp- 
eumference of the globe. The whole of the work, including the 
manufactui'e of the two sections, and the fitting out of tlic Grent 
Eastern, occupied little more than 8 months. 

For the accommodation of the cable on board the Great Eaet^ 
em, 3 gigiantic tanks were i^onstriicted, situated iu the centre, 
st«m, and fore part of the ship, and known as tbe main, after, and 
fore tanks, respectively. Their diameters were as follows: 
Fore, 51 feet 6 inchea (liameter, by SO feet 6 inches deep; main, 
76 feet diameter, by 16 feet 6 mches deep; after, 5S feet 
diameter, by 30 feet 6 inches deep ; with a total ctipacitj ef 
169,7C0 cubic feet, — being 27,750 feet greater than the capad^ 
of the tanks in 1866. These immense structures were fixed to 
the sides of the ship, and supported by about 30,000 cubic feet of 
timber. The weight contained in them was about 5,520 tons, di^ 
tribnted aa follows: Fore, 1,270 tona; main, 3,680 tons; aft, 
1,670 tons; total, 5,520 tons. 

The cable paying-out apparatus, con.sisting of an elaborate 
series of brake- wheels and stoppers, with the measuring-machine, 
and the "dynamometer," a machiuo constantly recording (he 
strain on the cable, contained all tbe improvements that science 
And experience have suggested. The dynamometer cspcoiatly 
claims our notice, as being, to our mind, one of the most iosen- 
ious and useful contrivances connected with the appanitus. It ii 
placed between the stern of the ship and the paying-ont brakes, 
and consists of a vertical fmmework of iron, in the centre of 
which is fitted a grooved wheel, fur the cable to pass under as it 
runs out over the stem of the ship. Tbe wheel is made to slide 
up and down the frame as the strain cm the cable Tories, or. In 
other words, as the cable becomes tighter between the stem 
and tbe brakes. At the side of the mncbine is a scale, with titi 
calculated strains in hundred-weights marked upon it ; and a hand 
fixed to tbe sliding-wheel tnivcrses this scale, and Indicates at 
any moment tlie strain on the caiile. From tlio indicated stri^, 
of coui-se, the depth of water may be judged, and the brakes 
arranged accordingly; btit the dynamometer is of most service 
in cases of hauling back the cable. 

The ship was also fitted with a powerful set of picking-up 
machines and tackle, together with buoys, buoy-ropes, mushroom 
anchors, and evcrytliing requisite for picking up the cable in case 
of a breakage, as in 1865. '^ 

Wo mast not forget to menl\OT\ that Vlie alwy w«9 also fittdH 
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% complete set of "Wier's Pneumatic Signala." sneh as we 

*belioTe are in nse on several of the Canard etvumors. Tlie uses 
to wliich this excellent apparatns is put are aa nuinerous as tbey 
are effectna,!. The apparatus is rather complicated in ita det:iils, 
but simple enough in the principles on which it works. By press- 
ing down a lever on a series of chambers of compressed nir, the 
air firom the latter is forced along a very Bina]) leaden pipe, pro- 
ducing instantaneously at the distant end sonio mechanical effect, 
— either ringing a bell, or moving a hand, or liAiug op a small 
flap, tinder which is written the signal meant to be observed. 
On the Great Easteim there were, 1. An apparatus at both ends 
of the ship for communicating various messages to both screw 
and paddle engines ; 2. An apparatus at each of the 3 cable tanks 
for signalling to screw and paddle, to stopnnd reverse, iu case of a 
1 lutch-orfool-flakein the tank; 3. Anapparatuscomiected, by means 
f cams, with the shafts of the screw and paddle engines, register- 
's the revolutions of the same on a clock placed in the engineer's 
:e ; and, 4. A communication was placed between the bows and 
e steering-wheel, to be used in case picking up should become 
Kjessary. Connected with some of the apparatus was also atell- 
le, which by an antomatic action would indicate whether tlio 
^er sent had been obeyed or not. 
, " We liave made a rou^h calculation of the cargo of the ship, in- 
cluding her engines ana boilers, when she left Poi'tland, and be- 
lieve me fallowing to be a very near approximation ; it is cer- 
bUnly not ova" the mark: Cable, 5,520 tons; cable-tanks and 
water, 400 tons ; timber-shorings for tanks, -^00 tons ; paying-out 
and picking-up machineiy, 120 tons ; ship's stores, 260 tons ; coals, 
6,100 tons; engines and boilers. 3,500 tons; total, 16,690 tons. 
Uer draft nt starting was about 34 feet aft, and 28 feet forward. 
This, of course, decreased as the cable was paid out, until, at 
I^Q end of (lie voyage, it was only about 25 feet aft, and 23 for- 
rd. 

rhe arrangements made for the electrical testing of the cable 
iug submersion were, with one or two slight exceptions, 
Jentically the same as in ISGG. Their most interesting feature 
a the keeping up of a constant teat on sfaip and shore for insula- 
uon, by a plan devised by Mr. Willoughby Smith in 1865, at the 
fiume time allowing of tests for the continuity of the conductor, 
and fi-ee communicaljon between stiip and shore to be kept up 
without in any way interfering with the insulation test. By this 
means, should a " fault"pass overboard into the sea, it is de- 
tected at once, and the paying-out may be stopped before any 
considerable length of the cable has been allowed to run out. 
The advantage ot tliis system over tJie old is apparent from the 
fact, that formerly It was possible for S or 4 miles of cable to 
run out between the occurrence of the fault and its detection ; 
whereas now, except under very peculiar circumstances, with- 
in two or 3 minutes after a "fault " passes overboard, it can be 
detected, and the signal given to stop the ship. 

To^ve our readers some idea as to how a fault is detected, we 
may (for this purpose only) compare the cable to a loa^ ^^"i* 
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■ciiled up at one end. into wbicb water U being- forced. As long 
BE tbe pipe remiiins perfect, only a certain aniouot of water cu 
he put into it. accordiiig to its cnpa^ity, ami once filled, diereli 
no How of water; but ir, when tite pijra is full, a small hole be 
made in it, the water will of course rusli out at once, IiidiciillB{ 
tlie existence of the hole bj caDsing a fresh flow of water into the 
pipe. Now, the cable is alwiiys kept charo;iHl with eloottirfty oi 
to its fall capacity, — oi*. Iq other words, till it cnn take no more,— 
and us long as it remains perfect there is practically no cnrreol 
flowing from tbe battery into it; but immediately on the deve( 
opment of a fault, or communication between the conductor o( 
the cnbto and the earth, a portion of the charge escaping througt 
the fault causes a fresh supply of elcctricitj to flow from the bat 
By having a delicate instrument fixed between the battel^ 
' e cable, this increased flow is at once made apparent, 
o tbe track of the cable, it eeems from the soundings tateg 
that the bottom is composed, the gi'eater part of the distance, tt 
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the fine mud usually called " ooze," consisting of very iniuiita 
shells, — eo minute that without a microscope the shape is not dii- 
ccruible. This "ooze" constitutes the very beat bed forasnb- 
marine cable. In fact, judging from the oxporience of 1866, the 
cable lies in it as securely and as fi-ee from harm as when coiled 
in the tanks at the manufactoiy ; and if picking up should become 
necessary, the soilness of the "ooze" renders the grappling of 
the cable comparatively easy. 

Tlie position of the present cable has one advantage over thil 
of the English cables, namely, that it has been kept cai-efullyofl! 
the Newfoundland Banks, and will therefore not be liable to th« 
breakage by iceberges which hare already caused such expense 
and trouble to the English company. The cable is conducted 
several miles to tbe south of the " Great Newfoundland Bank,' 
and then proceeds in ti north-westerly direction to tbe western 
side of St. Pierre Island, passing along a deep gully between the 
"Green Bank" and the " St. Pierre Bank." The length of the 
course selected is about 2,330 knots, and the amount of cable paid 
out 2,580 knots, — making about 10 per cent, allowance foi 
** stack," or spare cable-paid out to cover the inequalities of the 
bottom, and to allow of picking up, should such become neces9.ary. 
Without taking notice of the 300 knots from the Brest sliore, and 
the QOO knots from Newfoundland, where the water is shallow, 
the deptli varies from 1,700 to 2,700 fathoms, the deepest part be- 
I tog situated in about 45" north, and lon^tude 43° west. — Cke^ 
~ t' Journal, 
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ever, are iu any way to he compared to the plan now adopted. 
^Thia is the invention of Mr. Wilioughby Smith, a gentleman o' 
-erygrB&t esperience, the olccti-ieian engaged during the p»^ 
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f the oM Ailfintic cables, and wbo is ngiLia in chnrgo of the 

ttricnt arrangfineiits on board of the Great Eastern, la the 

\ form of testing, tlic official at th« shure-cnd hiul to inanliite 

le, when any test was taken, and consequently was aii- 

e of what was going on. In tlia present plan a constant test 

le kept up, with the kaowledge of both ship and shore. The 

_ e is fttiacbed at the shore-end iiaFiog higb-resistance through 

f^lvanomcter to cailh ; this resistance is so hivh that, on tlie 

p keeping np a current from a large battery, the resistance is 

pvat that a readable deflectioD can be obtained. A galva- 

leter ts also inserted in the circuit on board ship. If the cur- 

t were inaiatained, the deflection on the two galvanometers 

'" ' ' and during the paying out Uie deflections 



intly watched J if tbeyreiuiiinedconataDt, the cable 

remained in the eomc electrical condition, bnt if they altered, tbey 
would show at ouce, both sliip and sliore, that something was 
wrong: to ship tbat by the increased deflection through a fault 
tJjure was leas resistance, and consequently more current flowing 
in to cause the increased deflec^ou. On tbe shore the effect 
would be different, u, there being another method to escape, loss 
current would arrive. By this means we see bow the appoai-ance 
of a fault would be easily detected. Tbe system of speaking or 
excbnngine signals is very simple : bv means of a condenser at- 
tached to Uie cable, which is chargea witli tbe same potential or 
opposite potCQliol as the cable, tbe deflection is slightly altered 
in one direction or the other, and communicatioa can be ex- 
tnged without interfering with the constant test. 



i the Etiuck Sea, about SOO miles, has been eucccxsful, 
iergi>d. — Engineering, July 1" 



TELEGBAPB. 

e lines ftom London to Nord<*rncy, which constitutes part of 

j'stem, are in working order, and from Nordcrney to Thorn, 

n (he Pnieso-Rossian frontiers, two wires are being constructed 
by the Prussiao government. 

From Thorn to Balla. via Warsaw, the section will consist of 
600 miles of line, which will be laid on posts of heavy timber, 
principally of oak. From Balta the system will be continued via 
Odessa to Kertch, on tiirough the Crimea to Ecatemeador, and 
tbunoe to a point which will correspond witli the northern end of 
the Slauk Sua cable. This section, wliicli will, as far as regards 
the land part, be constracled of iron posts, will be about 760 
miles In length, and will comprise two cables, —one 16 mllea 
long, which will be submergcilia tba Straits of Kertch, and an- 
other, 1 miles lau<;, which will cross lh« Rivev Duk^t. Tb« coa- 
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tinuation of the Bvstem procecda towards Ti8ia nnd thence to Te- 
beran, nhere it will join existing' lines. In its course it maybe 
added that it will comprise a S-wire cable or about 100 mil^ in 
leogtb, endiug at Souflium Kaleh, the conductors of whieh will 
be of etranded wire, corei'ed with alternate Infers of the mixUtra 
DOW known among scieoiific men as Chetterton's compound and 
giilta-percha, und mill weigh u liitle over 370 lbs. per knot. 

lu order that the mi^ans of cotDinunication with India may be 
OS complete as possible, it is intended to iinprove the lines tt 
prasent constructed from Teheran to India. These agencies of 
correspondence proceed froua Teheran via Ispahan ana ShiroB to 
Busbire, on the Peri>ian Gulf, and from that point to Kurraehee. 
The improvements, to whicb reference bus been made, will in- 
clude the substitution of iron for wooden posts on the lines from 
Teheran, tho submergence of a cable, about 600 miles long, from 
Busbire to Josk, and the completion of a land-line from Josk to 
Knrmchee. Tho result of these extensiooa will be, that two 
cables between Busbire and Jask, and a cable and a land-line 
from Jask to Kiirrnchee, will duplicate tho facilities of commnni- 
cation through tho whole of the Persian Gulf. The sliore-endi 
of the Black Sea cable, which will probably be laid during tfas 
approaching summer, are to be sheathed with heavy ealvonised 
iron wires protected by tarred jute. The section to which Tehe- 
ran will form the eastern terminus will, it is expected, be oom- 
pleted by the end of next July. Meanwhile, the project for es- 
tablishing complete submarine communication between this cotiD- 
tiy and India is beino; vigorously promoted. Of the probnUiB 
results of the competition of the rival systems there are but f^w 
data, at present, upon which to erect an opinion. 
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Another great European telegraph project is on foot, 
pany just formed in tendon bos purchased, with concessional 
rights, the following cables, namely, 1st, Denmark to Eng- 
land, from Sondervig to Newbigmn, actual dislanco 334 miles; 
ad, Denmark to Norway, from Hirtshalta to Arendal, actntU dis- 
tance GO miles; 3d, Denmark to Russia, fi'om Moen to Bom- 
holm, and Bornholm to Libau, actual distance 304 miles; 41h, 
Norway to Scotland, from Egersund to Peterhead, actual dis- 
tance 270 miles; 5tb, Sweden to Russia, from Grislobamn to 
Nystad, actual distance 96 tniles. Of these, the three first an 
already laid, and have been for some time working; the fourUi 
is shipped on board ready for laying ; and the arrangemcntB for 
the filth are in course of completion, and both the latter are to be 
laid at the risk and cost of thu old companies. The new company 
.ondenakes the working, and will be entitled to the receipts from 
'the 1st of June. Tho cost of purchase was 2,.WO,000 dollars. 

* The ultimate intention of the company is a connection with NnrtJi 

^ Ainerica via the Buesian dominions. 
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THE OCEAN TELEGRAPH. 

Expert openitors are able to transmit from 15 to 20 words per 
tntnnlH through the Atlantic cable. The velncity with whioh a 
ciirrput or impulse will pass through the cable has been sBCev- 
tained to be between 7,0U0 tind 8,000 miles per second; the for- 
mer being the velocity when the eailh forms a, part of the circuit, 
and the latter when it does not. 



TELEGRAPHS. 

The following are details of the military electric-telegraphio 

apparatus used in the exjffiiimeDts in the camp at Chalons, lost 

BUmmer : Electric Telegraph. — For military purposes it is desirable 

thnt tbe apparatus should not only be simple in itself, but ehoald 

' be capable of beins^ nsed la conne'ction with the pcrmaoRaC lines 

of telegraph already established. Keeping these ends in view, a 

^odifleation of Morse's recorder, constructed by M. Du^y, fi-om 

Isigns fiimSBhed by tbe Burean des T£l6|;rapiiie, and Known as 

I Foste Mititaire, was adopted and found to answer well. This 

" isratus is contaiacd in u box, to the bottom of which it is at- 

_jied by elides. The manipulator is placed on the tight of the 

lall shelf supporting the recorder; on the left are me galva- 

imeter to show the strength of tho cuiTenl, and a paraion-nhr. to 

utcet the operator from the shock of imloreseea accumulations 

electricity in the wires in stormy weather. The sides and 

Oct of tho box fold down, so as to permit of tho instrument 

Bing used without necessitating its removal from its case. The 

onnection between the stations was kept up parlly by wirus, 

artty by a cable laid along the groond. Wires. — These were of 

opper, 1.6 mil. in diameter, weighing 2S.5 kilog., and costing 

joul 100 francs per kilom. This wire proved an excellent con- 

Etctor, and, with care, could be used with intervals of 200 and 

^, or even more, between tJie supports. Cablet. — Sf^veral 

I were irieil. In the last experiments the cable was formed 

core of 6 annealed copper wires, bound round with white 

n thread, over which was a coating of gulta-percha. and 

a layer of oakum, the whole being bound round twice witJi 

(ton tape steeped la vulcanized India-rubber. It weighed 35 

tog., and cost 820 francs per kiloni. It was perfectly insulated, 

id a good conductor. When laid along the ground it soffered 

tie from wheels and the feet of horses passmg and repassing 

Msr it. But it had serious defects. It waa ratlier too large in 

I dtametei;, and very weak, stretching suSicieutlj to injure the 

>re with a strain of SO kilog. The wires of the core were so 

le as to be frequently cut throagh in removing tlie covering for 

e purpose of splicing. Btrpportg. — The wires were supported 

I light staves called lances, 3m. SOe. in length, 200 of which 

ttdt) a military wagon load. They were sunk la indies in flie 

round, and weighed up with wooden pickets. Where the line 

-■- n angle, the laacea were sLrei^thencd with gaj-co^es^ 
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kuown OB haubans, attached to iron pickets. The Innces could 
bo lengthened by atiatbing two or more, end to end, bj moaQg 
of lings called anoMiix de rallonge, fitted with ctujnp-screivs. 
InttUatOTS. — Wiih spires of India-rubber niiidB hollow so iis to 
fit over the end of the lances, nnd surmounted by ti smull c} lind'^r 
of the sanip muteriol. The wires were atlucbed to the insulaloi's 
by a couple of turas. Iron crarops were also supplied which 
could bo driven into the ground, or into the wiiils nnd trees «n 
Totde to support the ciible when used in place of wires. ,Ttie 
work was veiy arduous of Inying the wire. The average rvM 
obtained on the most favorable ground was two kiloin. the bonr 
with suspended wires, and H kiloin. with cable. In passing Til- 
lages, ete., double tho alwve time proved requisite. For taking 
up the line, 6 or 6 men marching in inverse oi'dor were suffit^ient. 
'Die rapidity with which this manceuTre was executed rqiuklled 
and Bometimes exeeeded that of ordinary route marching. In 
joining the lengths of cable, the covering was first removed and 
an clastic India-iubber tube slipped over one length; the wires 
were tlicn spliced and the India-rubber tube drawn over the joint 
and secured by tjing dowu the ends firmly with twine. This 
was found to answer perfectly ; but, as the tying process took up 
some little time, small cylinders were sometimes substitaled for 
the India-iTibber tube. These contained two India-rubber discs, 
having boles in them for the passage of the cable, and hollow 
screws at each end working against them. The screws were 
made boUow so oa to allow of the passage of the cable through 
them. The splice was mode in the ordinary way, the lubo drawn 
over the joint, and the di^cs compressed round the cable by the 
action of the screws. A joint could be thus made in 30 seconds. 
It was found, however, tliat tlio vibiation of the cable loosened 
the screws and allowed water to leak into the joints. — Fan ^0*- 
trand't Engintering Mag, 



THE PAU.ISEB Gliy. 

Some particulars are at band relative to the practical working 
of a number of guns converted upon Major Palliser's system. In 
1SC6, 8 cast-iron 24-pounder and S2-pounder smooth-bore guns 
were converted by Major P. into 5ti-pounder and G4-poander 
rifled guns, with a view of ascertaining whether our large stock 
of cast-iron guns could be advont&geoosly convei-ted into rifled 
cannon. Of these S experimental guns, one was tested for en- 
duranoe, by firin? continUDu»'ly, with shot of 61 lbs. weight, 
mitil it had completed 2,286 rounds, of which 2,170 were with 
8 lbs. weight, 88 were with 14 lbs., two with 12 lbs., one with 10 
ind 24 withlG lbs. and m lbs. shot. The power of cndur- 



e of the converted guns wosthns thoroughly pixiven. Six of 
remaining guns were issued for service to home and foreign 
stations, in order that the royal artillery might have an oppor- 



tunity of practisinff with them. The preliminaiy reports have 
Bov smved Irom these stations, and are, on tlie whole, very sal- 
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ieCactory. The Gl-pounder issued to Davenport has fii'ed over 
£00 rounds ; tlie guii is reported to be perfectly^ sorvitM.iLle, and 
no compl^its have been mnde of any difficulty in working. Tlio 
Sheemeu guD lias fired 200 ronnds, und tbe practice is repoi'ted 
as esceodingly accurate. The report from Gibraltur ape:tks in 
Ugb terms, of the accunury of the &6-pouDder issued to tliat slii- 
tion. The gun liM flred 400 rounds, and ia perfooUy Bei'viL-eable. 
Tlie SG-ponader issued to Malta hi\3 fired 250 rounds. At Dover 
a 64-pounder has fired over 160 ronnds with remarkable accantc'y. 
The gnn ia spolieii of as being, lor hnndinesa nnd fitness for rough 
work ftud exposure, in eveiy way orjuol to the old S2-poundi>r. 
The 64-poundcr on board the '■ Excellent" has fired over 180 
iniuidB with g^reat occaracy, the working of the gim-eiirringe, 
etc., being in every way Batislocloi'y. Tlieae reporld uie of much 
interest, proving, as they do, that the converted i)4-puundor gun 

I ia fully equal to the more expensive wrought-iron gun of the 

_ same calibre. — Mechan. Mag. 

^r PROOF OT GDK9. 

^L' Hr. Wbitworth says of the late trial of the 9-inch Frazcr gun. 
^^4ironouDced so wouderful by the British press, — namely, firing 19 
^Bbnsof powder and I24<| tons of shot in l.lUrounds, — that as 
^p^ore than onc-hulf the rounds fired wcra powder charges, only 
'one-half the most effective charge, and the remainder with three- 
quarters the charge, while all the shots fired were only two-thirds 
ue best weight lor that mxe of bore, 1 contend that it was no 
r proper test o? endurance, but sheer waste of ammunition. 

Mr. Whitworth thus describes his own mode of proof; it con- 
I'enting the shot from moving when the powder is ig- 
tnited. t6e gosesgcnerated by the explosion escaping only tlirough 
■ the touchhole. About one-sixthof the regularpowder-charge fired 
B fn this way gives the same stiuin tu the gun as a full charge fired 
I in the ordinary manner. To prevant ihe movement of the shot, a 
I •crew is cut on the periphery of the gun at the muzzle, and on it 
isfiued n screwed cap having a solid end. Tlie gun is louded 
Irilbacaitridgo of the ordinary length, but containing one-sixth 
(f Uio regular charge, and sup^rted by tin disks in the centre of 
^e bore ; q flat-fronted shot with tight wads to prevent any cs- 
!ape of gas, and a round steel bar reaching from the shot to the 
•nd of the boi'e, are then introduced, and tlie cap with the solid 
Mid screwed on. The gun is then ready for firing, after which 
By measuring instrument is introduced into tlie bore, and any 
' rgement to the ten-thousandth of an inch may be ascer- 

■3. 
If there be no enlargement, Ihe powder charges may be grod- 
ally increased, until a slight enlargement has been {troduced. 
IThe. real strength of each gun is thus positively ascei-taioed, and 
this strength I would have stamped and recorded on each gun. 
TbiB would give confidence to tlie gunnel's, and would act as a 
f eheck on those engaged in the manufacture. Wlwu thci uUiouOQ 
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enilurance of 307 gnn U (kna to be ucettained, the 1 „_ 
powtjer-charges, or anj leas qoantily de«naed desirable, maj'l 
u»etl, Ihe en large men la being ret^mifed aSlet each discharge. 4,,^ 
£>-poiinder boro got) nude ol mr meul bat nduced 12 inches IH' 
diameter has lieeaso lesIed.uM hAshad IS fall ehar^sof li lb«. 
Givid from it. The ciponsioa in the bore isnovr .1903 inches, and 
that of the ootside dituueter is .0485 inches. — Fan A'oUrtmd't Jitig. 
U^g. ^_ 

TELOcrrr of cumox balls. ^^H 

At the late ordnance experiments at Fortress Monroe, the in^^l 
velocity of canaon baUa was tested by a very delic»t« instrument 
" the Sc^nltz Chromoscope." The api>aratus, which 13 operatea 
by electricity, is ihi» described : two wire tai^ets are placed, otta 
aboDt 30 yards trom the gnn. and the second about the Nuna 
distance fortber on. The^e are connected by a fine insuluted wir» 
with the instmment, which ia about 400 yurds in the re.ar of th* 
ordnance. The int^crument is adjusted on a plan similar to aa 
electro-balistic machine. When the shot is fired, it cuts the wire 
in the first target, and then that of the second, — the instant each 
wire is serered being recorded by the instrument. The interval 
of time occupied by the ball in passing from one target to til* 
Other furnishes the data for obtaining the initial velocity of ths 
ahot. 

eiBTEH OF MOMCKIErF. 

It consists of three parts: 1st. The mechanical principle of ' 
gun-carriages. Sd. The fonn, internal and external, of the t 
terioB. 3d. The selection of gi-ound forplacing the batteries, and 
the arrangement for working to the greatest eSeot; or, in othci 
words, the todica of defence for nositioDS whefe the system is 
employed. The principle on "which tho carriage is constiiicted is 
the first and most important part of the new system, because on 
it depends the possibility of applying the other purls. This prin- 
ciple may be shoitly stated as lliiU of utilizing the force or the 
recoil in order to lower the whole gun below the level of the crest 
of the pariLpet, so that it can be londed out of sight and oat of 
exposuiff, while retaining oiiongh of tlie force above referred to 
to bring the etin tip again into the tiringor fighting position. This. 
prinflple belongs to all the carriages; but the foi-ms vt these car- 
riages, as well aa the method iu which this principle is applied^ 
vaiy in each cose. Fur instance, in siege guns, where weight la 
an element of importance, the recoil is not met by counterpoise. 
With heavy garrison guns, on the other hand, which when ODCfl 
muuuliid remain permanent i» their positions, theixs is no objeclion 

weight. In that cose, therefore, the forae of gravity ia used la 

"■ ■' '.1, because it is a force always the same, easily maiir_ 

, , t likely to go wrong; and us thece carriages ore cio-' 

jtA for llie most powerful guns, it is a great advantage to havft 
SKMt simple means of working thom. It bos been ali'ea4|9 
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loentlonei] that the principnl di facility arose from the enonnuus 
and hitberin destructive force of tlie recoil of powerful guns ; and 
here I ahitll point oat the manner in which that diiEcnltj is over- 
come. That part of the carriage which is called the elevator may 
be spoken of and treated as a lever; this lover hiiB the gon-car- 
riage axle at the end of the power nrm, and the centre ot^gravity 
of the coonter- weight at the end of the weiglitrarm, there being 
between them a moving fulcrura. When Uie gun is ia firing 
position, the fulcrum on which this lever rests Is almost coincident 
with the centre of gi»vity of tlie counter- weight, and when the 
gun ia fired the elerators roil on»tlie platform, and consequently 
me (olcraai, or point of support, trftvels away fi'om the end of the 
weight-arm towards tho end of the power-aiTO; or, in other words, 
it passes from the counter-weight towards the gun. Notice tlie 
important result of this arrangement. When the gun is tired, its 
axlo passes backward on the upper or flat part of a cycloid. It is 
free to recoil, and no strain is put upon any part of the sti'ucture, 
because the counter- weight commences its motion at a veiy low 
velocity. As the recoil goes on, however, the case changes com- 

51ctely_, for the moving lukrum travels towards the gun, making 
10 weighi-arm longer and longer cveiyinch it travels. Thus the 
resistance to the recoil, least at first, goes on in an increasing 
progression as the ^n descends, and at the end of the recoil it is 
seised by a self-acting pawl or clutch. The recoil takes place 
without any jar, without any sadden strain, and its force is re- 
tained under the control of the detischment to bring up the gun to 
tiie firing^ position at any moment they may choose to release it. 
The recoil, moreover, however violent at hrst, does not put inju- 
rious horizontal strain on the platrorm. In my expcrimenta at 
Edinburgh with a S2-pounder, I found that so slight was the vi- 
bration on the platform caused by firing, that the common rails on 
which the elevators rolled in that experiment, and which were 
only secured in the slightest manner, did not move from their 
. position, nor even when heavy charges or double charges were 
Lased did sand and dust fall off tticir curved tops. — Noitrand't 
Xeleelie Enginetring. 



aCNFOWDER BAUMER AND PILE-DRIVER. 

At a late meeting of the Franklin Institute, there was exhibited 

" gunpowder hammer, invented and constructed by Mr. Thomas 

~~ >, of Philndclpliia. In describing the apparatus, Mr. Shaw 

_k weight or hammer is suspended between vertical guides, and 
It provided on its uudei-side with a plunger that fits into the bore 
of a cj'iiuder held between the Siiuie guides beneath the hammer. 
It ia intended that the cylinder should rest upon the object to be 
pounded, and that the hammer should be held by a pawl, which 
catches into a rack secured parallel with the guides. The pawl 
Is released from the rack by a cord connected with the some, 
-whereupon the liammer is allowed to t'aU, A. a^ia.^i wd\(>\ui.\. lA 
10 • 
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powder is placed in tlic cj]inder ; tlie hnmmer, railing, TorceR ita 
plunger into tti^ <!ylilidcr, compi-essing and heu^tlng the »ir, whiull 
explodes Ihe powder, forcing tiie bHiumer up ngain, aud foreing 
the cj'liiidcr duwDwaril, witti an fffect I'ullj B times a.i great as 
from the falling of tlie weight alone. At the lop of tliK guid^ 
fi'anie ia suspended a plunger, wbich fits inio a cjliudor m the 
top of the. hummer, thus mubing an air-chamber to receive Uw 
blow of the hammer, in caaa of an over-charge of powder, tiut 
DO danger ma; result to tbe macliine. Tliu model which was sx- 
hibited on this occasion had a iiim of about 3 pounds' weiglit, and 
a fall of 8 feet. The charge enoployed was half a grain of wfaiw 
gunpowder, made of chlorate of potash, fen-ocjanide of pol.tMl> 
urn, and sugar. With a larger iDHtrumcnt, whose nun wuigbod 
73 pounds, with a fall of 20 feet, the charge was 14 grains of the 
same powder. A pile placed under this, and dritren one quarter 
inch at a stroke by the fall of tiie ram, without the use of powder, 
was driven two inches at each stroke when the powder was used, 
and after being driven, with a square end, into hard ground, to a 
depth of 4 feet, showed no splitting or injury to ita head." — 
JoumtU of the FraniUin ImtUute. 



AHMONIA POWDER. 



The following account of a new explosive material appears 
the "K6lnische Zeitiing." May 19. which gives the "MilitiS^ 
Wochen-blatt " as ita authority : " It is now some time sines th0 
proprietors' of the Nora-Gyttom Powder Mills obLiincd a patent in 
Sweden for Uie discovery of the so-called ' ammonia powder,' B 
SBbstance which hasbitliorto been only employed in n few mining- 
districts, but which otherwise seems wholly unknown. We arei 
Uierefore, fully juslJSed in calling atlcntinii to the particular proj>- 
eniea of tliis now explosive inBt«rial. During the short time that 
it has been employed, it has won the approval, not only of tiM 
propi'ietora of mines, but alsck of the working miners themselrea. 
Its explosive force may be compared to that of nitro-glycerfne, 
and, consequently, far surpasses that of dynamite. It cannot be 
exploded by a flame or by sparks, and the explosion is effected 
by a heavy blow from a hammer. Blasl-bolea loaded with tiiis 
powder are exploded by means of a powerful cap, or, better, b; 
means of a cartridge containing common powder, for this forms 
a more reliable exploder. Miners who have been obliged to gtv6 
up the use of nitro-glycerine, on account of the danger conneol«d 
with this powerful explosive ngent, have a most aatisfactory sob- 
-Slitute in the ammonia powder, as the danger of using it is BO 
small that it surpasses m safety every other blasting material. 
One of the useful and important properties of this new jHiwHer 
is, that it does not require boating in cold weather, whilst Ditn> 
glycerine and dynamite must first of all be warmed, and this hM 
been the cause of many accidents. The price of ammonia pow- 
der is the same as tliat of dynamite." The same paper --^'— 
adds: "According to ioTormatioa wo tivvii teceived, 
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wwderwae discovered by tbe chemist Norrbin," The Gcrmna 

^Baildmg News" cotitaios extracts fi-om a report of the Prussiaa 

~'atilie.t, Sleenke, who mukes the following romarks upon the 

fety of ttnimuDia powder : " Expeiiments were made by fas- 

aiag a lamp to a pendulum, irJiicli wna ciiused to oseilliite ; 

piupuwder, guii-outtou, nitro-glycerine. and djoamiie all took fire 

t Lbu tlaoie piused over tbem, but the ammonia powder did not 

"'n to buru till it had been touched by the flame -^0 tiroes. In 

in^ experiments upon the force of the blow required to ex- 

s It, it was found that, with the apparatus employed, whore 

s fall of a weight from 4 feet to 5 feet would explode gunpow- 

". nitro-glycei-iue only required 34 feet to 2 feet, dynamite 2| 

t to 8 feet full, whilst a fall of from 12 feet to 15 feet was 

o cause the explosion of the ammonia powder. 
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the Comptcs Rendus of July 26, 1869, says : — 
actually employed in maritime construction is 
nearly always of an inferior quality, and presents a very great 
heterogeneity- From ttiut cause fooi of olectrio action exist wuieb, 
provoking the decomposition of water or saline matter that it con- 
Was, lead to a prompt deterioration of the shell ; tlie points at- 
Ifteked are then the parts lett vacAot by clusters of molluska and 
Weds which clog the passawe of the ship. The problem pro- 
posed to us, and which we believe to have solved, is to prevent this 
oxidation, the first cause of the clusters. In our system the ship 
tetmnsforraedtonkindofu vast pilu of buckets; reservoirs in aino 
Krc placed, under the form of tubes or boxes, on the interior sides. 
Tliese tubes, in perfect communlcntion with the iron of the ship, 
iflfltead itf bolt), rivets, or other instruments, are filled with sea- 
w&t«r that is renewed every diiy. Plates of ainc between win- 
dows circulate in the interior of the ship, and hoop the difierent 
parts with the tubes or reservoirs. In the course of oxidation, 
the sine charges itself with neg.ttive flilid, which it ti-ansmits by 
electricity to the iron ; the shell becomes then like an immense 
electrode charged with this fluid. We thought at first that the 
iron, reoovered, so to speak, with an envelope of ne^tive fluid, 
ought to take, by this means, a certain electric polarity, and tliiia 
avoid the action of the electro-negative boilies contained in the air 
nr the ocean ; the negative fluid ought to flow out in a continuous 
nwnuer into the water, and the positive flaid of the liquid to dis- 
sipsUc little by little iuto the humid %ir, and thus Indi'pendently 
of th« particular currents establisli themselves in the interior of 
tli« boxes between the ligaiil and the ii'on bolts which fasten tlie 
i%»ervoirs toihe ship. Whether the electric communication was 
imperfect, whether the flow of the positive fluid into the air waa 
insaf&dent, the carrier-boats of this kind of preparation have 
presented oidy a half success; thus tho intertot b&s ^^o^ ^cW 
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) been peffotaied wtmai i ei y dvinc tfaU time. Some ol 
dme boMa were Koored widi nod before being sabmiUed ta thi* 
experiment ; the olben, immersed inunediatelv after their depvl- 



e from the work-shop, presented »t the time of tbeir puldn" ^ 

..» -,..™ „ .- — .. -r -^^^^ wbkh all disappeared in the first 

To aroii) the emplojtaent of the eleo- 



water nnmerons spots of rast, wbkb all d 

Sdarsoftheir immersioa. To 

trudea of zinc, we plunged one of the extremities of a copper W 

covered with gatt^percbo, in the liqnid of tlie reserroirs, and the 

other in the sea ; but in this c&se, the resalts bare been less satit- 

baorj.''~C<mplaBaidia, Jula 26, 18C9. 



lUKlKG FOtJXDATlOXa IN 

A new process of making foandotlons for bridges in marahy 
soils has been recently osed on a bmnch line of the CharentM 
Railway Compuny, in France. This line crosses a peat valley to 
the junction of two small rivers. The thickness of peat waa ao 
gniM that any attempt to reach the solid gronad would bav« 
been vi;rY expensive. In order to obtain cheaply a good Gnppott 
for the bridge two large masses of ballast, Accurately rammed 
wi>ru made on each bank of the river, and a third one on the 
peninsula between the two. The slopes of these heaps \ 
pitched with dry stoned, for preventing the sand from ^ 
w^shtid uway by tbe rains or by the floods in the rivers, 
the biillast a timber platform is laid ; this pktform carries f 
eirders of the bridge, which has two spans of about 60 feet efti 
Wlicn some sinking down takes place, the girders are e&stly In 
to tbe proper lercT by packing the ballast under the timber pni 
form ; this packing is made by the plate layers with tbeir ordl> 
nary tools. This simple and cheup process iuis sueceedid quila 
well. The same diflieulty was ovei-come by a difi'erenl plan on 
lUi ordinary road near Algiers. Tbia roiid cr-JHses a peaiy plain 
nearly one' milu broatl; tlie floods and elasticity of tbe ground 

Erevnnted the formation of an embankment. The road was to 
II uarried over a. viaduct across the volley, but the foundations 
of this viaduct presented serious diffiuulties, the tbichness of peat 
or of coniprussililis ground being nearly 8U feet. It was qulT 
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poesilile Ui reach the xolid groond with cast-iron tubes sunk with 
compressed air, or with any other system ; but neltlicr the Jniple- 
toefita nor the suitable workmen were available in tlie colony, — 
and it vna a great expense to brings;' them, nnd especiiillj Ihi 
wnriiinen, from Fi-anco. The use of timber piling was, of course 
out of qui^stion, as timber ia very expensive in Aljpers Am 
quickly beoumes rotten ; but there was a ael of boring implements 
with whioJi the men used to worlt it. The engineers began bor- 
inx holes 10 inches i^iimeter down to the solid ground. These 
hufes, lined with thin plate-iron pipes, wore aflerw.ird Blled with 
concrete up to the very level of tlio ground. Each of these con- 
Cret*; columns bears a ciist-iron column ; these columns are prop- 
erly bmced together, and support the girders of ihe viaduct, which 
is divided into spans of about 20 feet, and is 20 feet high over 
the ground. This system hus succeeded very well, and is to Iw 
CKtended to another larger valley. — Van Nottrand'a Eclectic 
JEngineenng JUaganne, Sept., 1869. 



EXPERIMENTa ON HE ATT 

The following coneluBiona. deduced from experiments on heavy 
oribuuice, are given in the ReporC of the Oi'dnauce Committee, 
presented to ibe Scnato, February 15, I6G9 : — 

1. That no more heavy guns aliould be purchased for mounting 
in the fortiJioftliiins or use on shipboard until such improvements 
are niiidu in nictliods of fabrication as will insure more reliable 
enilumnee than has heretofore been exhibited. 

2. That the Rodman ajstem of gun-makinrr, while partially 
■ncccssful in smuotli bores and small calibres, has so far failed in 
rilled of large calibre as to show it lo be unworthy of further 
oonSdence. Recent improvements in defensive works and armor- 
irialing render heavy rifled guns the most efficient means of 
Mtnek, and no Eyatem of fabricittioii which does nob furnish such 
gma should be adopted or continued. The principle of initial 
tension, which is the basis of the Rodman system, appears to bo 
of doulitl'ul ulilitj', as applied by G-cneral Rodman, especially for 
lifled guns. This tension, it is admitted, gradually disappears 
from thu gun with age, and in time is entirely lost. 

5. That guns east solid, in the manner practised in the navy 
'ev the direction of Reor-Adminil Dohlgren, while exhibitinff 

ifiutory endurance as smooth bores with small charges ana 
iW projcclileB, have not the requisite strength for rifles of 
HH^J pAlibtfi. This mode of casting eeema to be dcfectivo in 
fdtwlplB, as the tensions inaugurals (I in cooling have a tendency 
W aid the powder to rupture Ihe gun. 

^ That experiments should be at once conducted for the pur- 
Soae of asceitaining the real cau-ie of the bursting of heavy 
ina, and of drleimining upon some method of fabrication that 
Jl sccnro tmifoiTU cndm^mce. 

6, That every encouragement Bhould be given to invenlors, 
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OJid a full and fnir trial accorded to all doricea offered la 4 
government tliat pri>niisc a aolution of the ordnance probletO>fl 
G. Thai mure efficient moans for hnrbor defence shouM^ 
adupled. The late war deniunstratod that saod was Ik 
tuncerial for defensive works, and that forts of masDnr3r, < 
we have now mainly to relj upon for the protection of o 
board citic^s, are inefficient to iirevcnt the passage of annc 
even wooden, vessels. The destruction ot such defenooa i 
a question of time to ordinai-y guns of lieavy calibre. ] 
also demonstrated tliat forts nione, of whatever character, e 
resist the entrance to harbors of pr>wDrfully armed ships U 
piejionile ranee of gons on the assailing fleet is sulflcient. Ir 
opinion of the committee, obstructions must be largely r 

upon for harbor defence, in connection with properly c 

fortiHca lions. 

7. That DO officer of the army or navy should be allowed 
receive a patent for any ailjcle required, or likely U> be rcijnii 
for use in those branches of the public service, or to be m fl 
way interested in the manufacttire or procurement of such aitt 
cles. It should be the duty of Congress to recognize in BaitaUe 
rewards the services of such officers as might make inventiant 
of especial value to the government. 

8, That the Ordnanee Department of the army can be entirely 
abolished with great advaiitnge as to economy, and withotil 
detriment to the good of the service. The duties now performed 
by offlcers'of that coips could be perfurmt'd by officers detaUed 
from the arti lie i-y sen'iee, under the direction of a chief stationed 
at Washington, In tliia manner the whole eipcnae of the ot* 
nance establishment would be saved, and aitillery officers, who 
have not only scientific training, liut practical experience, would 
have a voice in tlie selection of the guns and ammunition they 
are required to use. 

' The committee are of the opinion that, for the reasons shown, 
the interests of the public sei'vice demand a ehima;« in the syetem 
of procuring ordnance and ordnance stoi'es, and the manner of 
conducting experiments with a view to determining the value at 
tlie same. The present system has failed to answer the purpme 
for which it was dcsigneil, and the United States is in the position 
to-day of a nation having a va.st coast-line to defend, and a large 
navy, without a single rifled gun of large c:tlibru, and a corps of 
ordnance officers who have thus far failed to discover a remedy 
for the failure of the guns, or to master the rudiments of the 
science in which they have l>ecn trained at the public expense. 
The importance of an immediate change is sliowu by the tuA 
that the chief of ordnance of the army asks for appropriations to 
purchase over 1,900 ^uns to arm the forts, not of a new and bet- 
ter system to be decided npiin after mom thorough and ctrefal 
ex^riment, but of a kind that experience has showa to be in- 
ferior in range and penetration to the guns of foruign powers, 
iui<l unreliable as to endnrancc. 

It is proposed that 85 of these guns shall bo smooth bores of 
20-inch cnliUre. 490 of 15-iiich calibre, and 600 of lU-inch c,-'"— *— 
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j experience of all natioos goes to prove that ilie most efii-rt- 
(■way of developing onloance power is hy rifli-d guns. To 
\m to emoolh bures, tliruwing nitge spherii-al m;ifisi-9 of ircin 
1 \ovT Telocilies, is to disregiin] all niodern progress Id tlie 
iBce of gnnnerjr, and to go back to the arms in use two ot-n- 
tes ago. Furttieitnoiv, the adTisabiliiy of using guns of En<*h 
at size is very donbll'nl ; lor the slowness wiih which Uifj are 
ldl«d and fired makes them less effective tbau smaller guns 
more rapid fire. Two hundred of the guns required 
to proposed shall be Bodman 12-in('h rifles, notwithstanding all 
Uiat class of gnns heretofore ptocurcd for the armj or nai^, 
1 subjected to t«st, have ciilier burst disastrously before the 
'' t reasonable test has been completed, or have given such 
itiona of failing, after a few rounds, as to be cun.'^tdered 
tafe. It is proposed also to purcb:ise 610 10-inch Uodman 
'" although the committee cannot leum that any g^n of this 
has ever been sabjecteil to test in Ibis country, except the 
rott rifles of that culibrc, which nre acknowleilged I'^ures, 
Ing been condemned by both branches of the service. 
No prog]-es3 toward obuiining better gnna is likely to be mado 
while the ordnance bureaus are organized as at present; and tha 
committee deem the best way to secure such impanially con- 
ducted eiperiments as will determine with cerl-ainry what are the 
best amis, and to insure greater economy and regai-d for the pub- 
lic interests in their purchase and adoption, is in the formation of 
a mixed oi'dnance commission composed of officers of liigh char- 
acter, detiuled fram both the ni-niy .ind navy, who shall bare no 
interest in patents on devices for arms. 



CONCRETE BUILDINO. 

Tail's system has been used in the construction of a large num- 
ber of houses in Paris, erected uiiiler the directions of the em- 
peror, who lakes great interest in the improvement of the dwell- 
ings of the working'Classes, and haa also been applied in other 
paits of Europe, and to some extent in the United States. 

The work can be performed by ordinary laborers, who, after 
4 or 5 days' experience, acquire all the requisite expertness. 
Even boys have been successfully employed in this kind of 
building. The only skilled workman necessary is a common car- 
penter, whose duty is to adjust the framework or apparatus to 
receive the successive coui'sea of material, and place joists, doors, 
and window-l'rames properly. 

The apparatus is designed to construct 18 inches in height 
daily over the entire extent in hand. What is done in the even- 
ing of one day ia hard next morning, and quite strong, the best 
pwlof of which is, tiiat the wall itself, as it rises in height, sup- 
ports the necessary scaffolds. A double curb, entirely surround- 
mg the upper part of the walls, serves to bold the plastic material 
in place, until it acquires sufficient hardness to support itself. 
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The niawrial consists of one part of Portland cement to 8 . 
of coiLrse gnivel. Tbe cement and ettiivcI are first well mlx< 
tngctlier in a dry stittc. and when this is done it is daiu[)«d t| 
nit-uiis of a. large wnttM-ing-pot, and nguEu mixed by a pi'angB 
drng, sucli us is used fordi'nggiDg dung out of a cart, uiitiJ U)»«B 
tire heap has been wetted and mixed together, li is tlicQ put t 
iron or ziuc pails, and poured int» the Irauie, where it is levellei 
by men stationed for the purpose. In order to save ooticreU 
larKC lumps of atones or brickbcits are put into the centre ofUw 
wall, and covered over and about with concrete. Frost does not 
affuot the concrete after it has once set, which, with good cement^ 
will be in about 6 or 6 hours. Nor do heavy rains appexr to la 
jai'c it in the slightest degree, though tbcy niny chance to fal 
ere the concrete has hardened. The walls can bo made strKigb 
and even as it is poasible for whIIs to be, and tlic coruen ft 
sharp and neat as if they bad bo«n formed of the most careftil^ 
dressed stone. 

Concrete makes excellent floors, and the walls and floors mi 
quite impervious to vermin of all kinds, and also to wet. Man; 
kinds of building-biicks will absorb water; hence brick hous«L^ 
when the walls are saturated with water, am cold. This is IMfc' 
the case with houses construct<-d of concrete, its it is non-absorl:; 
ent of moisture, and such houses must be, therefore, moi 
healthy. 

This novel mode of building houses has excited great Intere 
in tlid neighborhood of Itunnamont, Ii'elaud, and tlie prooeediogt 
have daily attracted numbers of people fi'om all p>iirts, 

While concrete may be used in constructing buildings of «r«; 
description, it is peculiarly adapted, from its cheapness, for ill. 
construction of cottages for laborers, and also for faiiu buildlDgS< 
lis cost is not more than half that of brick-work ; almost any mac 
, teriiil can be used along with the cement, and, as we liave alreadj| 
lovn, the most ordinary class of country laborers are quite com- 

'' itto cany out thedetuilsof the system. With referenced 

Itabllitj for lurge buildings, we may miction that a vnu 
feet Ions, 50 feet wide. :ind 60 feet high, 5 stories in & 
in erected on Ur. Tail's system for Mr. U. GoodwinU 
toildford Street, Sonthwark, England, and that gentiemtW. 
'fat the warmest terms to its f atisfactory character, ADtl 1^ 
■rraugements at the present time for the conetrufitioD c4 
rimiliir building. The warehouse already erected haa at 
hDDlversal ndmir.itioo from the practical and tcieutiOogr~ 
_ . t who witnessed its erection . 

Phe chief element of success, when the cement is of goof' 
Ejlulity, seems to t>e the thurough mixture of the dry materials, , 
^ secure uniform strength. ' 
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ENOINEERINQ UKDER 

We Innrn fnira the "Artisan," London, that a new length of tlia L 
Hue of the uudurgiuund railroad of tliat city has been compIclAd'il 
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at s cost of 3,500,000 dollars per milo, the bulk of which has been 
applied towards compensation forilamikges. Tlielmigtiiorilieiiew 
lino is nearly 3 miles, and hns 6 stations. — one at Westminster 
Bridge ; one in the Broatlway. at St. James's Park ; one at Vio- 
toriH. nhereit joins ths Chatham and Dover line; one at Clielsea, 
nearSto&nu Square ; one at South Kensington ; and one in the Glou- 
cester Road, West Brompton. Of the wliolo length of line nboui 
onv-third is tunnel and the rest open cutting. 

No ver^ ep«dal engineering t^fficulties were met with in the 
eonstraeuon of the line, except the continued presence of wuter, as 
same purts of the works are below low-water mark. The great- 
ttt dfftU below the surface to the ro-ils is not more than 32 feet, 
the qnickest curve is 440 feet rmlius, and the greatest indine one in 
250 feet. Considerable difficulty was experienced during the 
cODstrtietion of the lino, from water, both from the sewers and 
from the surface dr-.iinage. On one very wet dity in the early 
fiumraer ni> leas than 6 sewers buret at once, and gave ilio 
prin)[» enough to do to keep tiieir contents, with the surface drain- 
age, from flooding all that was then built of the line. To this 
day. and as long as the line is In use, there mu->t always be por- 
~ nent pumping-statioRs for the mere surface diainago, thoi'e 
'~'~ no outlet tow.-ird the river without raising it to a higher 
This w.nter difficulty, lioweFCr, is very ingeniously met 
I. Fowtor and Joliustone, the engineers of the line. The 
b waDs, both of the arched tunneln ana open cuttings, are made 
pextrK thiekness, and, above all, are connected beneath the 
(I by an inverted arch of concrete nearly 3 feet thick. This 
fttnally prevents the water rising up through tlie floor of the 
J, und equally prevents the surface water Irom draining off. 
f Ibis mrt'ace dituuace, therefore, special provi^on is miidc, by 
wof pipes laid in the centre of the line, which carry the water 
tltt tlie pumping-Biaiions, whera it is raiised and sent away 
pihe Th*raes. Passing under tho middle of the Broadw:iy, iho 

' ' ' " "" ' " 1 tunnid. but in a brond, lolly, square cliani- 

n massive wrought-iion girders. This is ii 
intlfiil piece of work, both in its dtaign ami finish, and is of the 
St unexceptionable diitrauier from beginning to end. While 
dng along the Broailnay special precau I ions were taken to 
* "" ' 9t any possible vibrationoffccting Westminster Abbey. 
a tlie Abbey side are hei-e made 7 bricks thick. Be- 
■d this comes ibe Vii-t^jria sewer in a tube of ii'oo, and behind 
■■ bed of peat 7 feet thick. The peat checks atl vibration, but 
'le nearest point at which the line passes is more than 90 feet 
I th« Abbey walls, its deadening properties are scarcely iv- 

\T Westminster Bridge the first slaiion is St. James's Park, 

i leaving this the line continues in an ii]M'n culting to Bucking- 

-iRow. where it enters a tunnel of about .') 00 yards in length. 

« lite water occasioned «^ much difficulty that engines had to 

Eltept going night and day. pumping at the rate of nearly 4.O00 

^lotu A minute. The tumnd at this point passes but a few feet 

low the Burittce oT the ground, yet tt forma tbc toun&v&^Ti. (;& 
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the brewery belonging to Elliot, Watney, & Co. abnve. 
building is now ciLm^ on a seriuB of giiiloi-s, but the woi^ 
to tie done with great core, for the superincumbent weight 
immense, nnd the soil below poor and trericberous. Alter ' ~ 
ine tliis poitioa of the line a Iresh difficulty ai'osQ with tlie 
Scholar's Pond sewer, the largest sewer next to that of the 
in London. TMh had to be entirely diverted, and reconstruct! 
an iron tube, 11 feet wide by 14 fett high. So verr liiait«d 
tlie siiAce at command that this sewer h:id to l>c built over the 19 
and down line in a deeply arciieil form, in onicr to make roor" '" 
the runnels of the locomolivca. This most difflcutt of all the 
on the line has been admirably executed by Mr. T. A. Wi 
the residtint engineer, who h,^ bad chiirge ot the works thn>i 
out. A few yards Trom this point is the station at Victoria, wt 
like all tbe others on the line, is open, or rather only closed 
with light glass and iron rool^. From this point the line p~~' 
on to Siloane Si^uare, a wide and lot^ station, but the arcJul 
ral effect of which is much mari-ed by the Ranelagh sewer 1 
taken in a hu^e cylinder of east iron right across ite tcit oeni 
at the springing of the arches. Continuing westward, tne ot 
station IS near the site of the Exhibition building of 1802. and 
this a new road will be made by a continuation of the Exhitntlai 
Boad from Kensington. The last station is at Glonccster Rom 
West Brompton, where the junction is effected wi'h the Metropo 
itan Extension. The District line then branches to the south, — 
forma a double Junction with the West London, by moan 
which a commumcation is gained with most of the southern 



EABTnQUAKB-PtUlOF BDILDIKOS. 

I The recurrence of earthquake shocks in Califoinia has led Uy_ 
ItMussion of the methods of building houses in such n manneri 
ttbo vii'lually earthquake-proof. A San Francisco arcliilect, lit 
' wttzer, has read n paper on this subject before the Califonil 
a of Ai'chitectui'e, in which he contends that flexible m^ 
terials only should be used in btuldlng. His theory is aa Coi 

}y distributing the whole weight of the building on pferB d 
r, brick, or iron, or on wooden piles, — in fact, isolating tft 
I foundation in such a manner that these piers or piles form part «( 
I tbe foundation, — and by connecting them with U'on beams soreilfr 
I bolted together, the building is then well anchored at the propi 
I place ; in fact, this style of foundation will form a girding a 
I round the building longitudinally and transversely. 
[ "This mode of construction vrill inxui-e, flrst of all, the li 
f ooDbictwith the earth;secondly, concentration of the wholan 
' of the building on single points only with sti'ong aneboragS: 
thirdly, more elasticity of the foundation, and consequently mor 
dlastidty in the whole mass of the building ; fourthly, a comb 
nation of hctcrogeneaus materials in one mass, — an amalffam* 
nc of the most important points to be gfuned; tiJilJilyi 
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Ibis stjiu of building ia the cheupest of all, and in most citaes up- 
a to our wudU and climaie, and to the desired Brcliitectui-al 
mgcmcnts, and is applicable to any material."' 

■ - "The advantage of the conoentration of the whole 
>a on piers will at once bo Tieihle. A pier has more elaatioity 
\ solid wall, and if placed isolated, in the proportion of 
6 times the height to its base, thla pier would, by a alight 
Wvemeut of the oar£, lose its point of grarlty; but by connet-t- 
r a number of piers horizontally, trimsversely, and longitudi- 
kily, and bj resting the weight; of the whole building upon 
ao, tber become reetrainod in their natural action till the whole 
18 of tne building begins to more. 
•' TiMt piera will facilitate the vapidity or velocity of the raove- 
mt of uie whole mass, nobody will deny; inasmuch as they 
d iBolsted, are comparatively weaker than a solid wall, and 
> solely to depend on themsel-ves, in their own 8tren"lii and 
Buure, without any assistance from a connecting wall. It is 
hsrdly necessary to mention that the piera should, of uourse, be 
&t proportion to the weight they have to support, and should be 
plftoed at proper distanees for security." 

• ■ • "To many it may seem strange that the towers of San 
^^mxiaoo stood so well during the late earthquakes, with hardly 
Ppny k^mrent damage, and that also in European cities the tow- 
Wp* have also been less injured ; a fact wlilch proves, in a most 
Pa U lkipg manner, that the dexibility or elasticity of a mass is a 
Recesaiiy for safe^. A tower is a pier of high proportion, and 
forma a high pendulum, and naturally swings with more rapid- 
ity than a longer mass, and hence there is less danger. The 
tower of the Doin of Erfurt, at present a fortified city in Prussia, 
peontains the largest bell in the world except the celebrated bell in 
'~Ioscow. This Dell requires 34 men to set it in motion, and when 
I motion has always caused an oscillntion of the tower varying 
■om 4 to 5 feet from the perpendicular line. For centuries this 
lell has been used, and the tower remains as perfect as ever. 
" Js tower is built of eut stone, with tlie finest cietails of Gothic 
Aitectore. 1 merely give this example to show the flexibility 
D of stone, provided the proportions are right. 
' All our hotels stood well, also a large number of stores ; ia 
rt all buildings supported on piers or columns. All the bodies 
r ohnrehes also shMid well, especially where buttresses were in- 
"^duocd. Each buttress forms a pier, and has. consequently. 
« clastidty, and always will stand well, provided the propop- 
B are nnisticnlly earned out. Tery low churches, built more 
t tile proportions of a stable, are unsafe ; in fact, all buildings 
"e story high, and of considcrablo extent, are liable to danger. 
_ ffe sothan two or threestorybuildings.no matter of what mate- 
I'Vfalfl soever." 

WATER-PKOOFINO WALI.8. 
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applied, is in protecting the outer walls of buildines, s 
niile tbem to resUt tlio action of tiie weather by making 
tor-proof. Through well-built and substantial walls, motstiire ^ 
make its waj, and the ordioaiy type of dwelling-honee Is m 

Krvious to wind-driven rain. We recently noUced wtuC 1 
kDSome is doingin preserving stone, and Lis system of V 
proofing is only an application of the game process. 

The external surlaces of the walls to bo protected are I 
washed with a silicate of soda or solution of flint, which is *pH 
again and again, until the bricks are saturated, and tba si"^ 
ceases to be absorbed. The stTcngtb of the solution is reg< 
by the character of Uie bricks upoa which it is to be ^plic , 
heavier mixture being used upon porous walls, and a lighter d 
on those of denser texture. After the silicate baa become thor- ' 
ouglily absorbed, and none is Tisiblu upon the surface, a solution 
of chloride of calcium is applied, which, immediately combininz 
with the silicate of soda, forma a perfectly insoluble compoQoC 
which completely fills up all tlie interstices in the brick or BtmWt 
without in any way altering its original appearance. By this op- 
eration the wall is rendered peru^ctly water-tight, and, as tm 
pores of the bricks ai-e thoroughly filled for a considerable deptt 
iVfim the surface with the insoluble compound, which is entirely 
unaffected by atmospheric influences, no subsequent process is 
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y Mr. Ransome has successfully applied this process to 
a large number of buildings, several of which were previonsly 
almost nninbabitable from the constant dampness, and a length- 
ened experience has proved tbat it is not ouly thoroughly effect* 
ive ; but, from the comparative insignificance of its original cost, 
and the fact that renewals are never i-equired, the system recr ~ 
mendsitsclf fur general adoption in preference to all other meth 
of water- proofing. 



THE NEW MODE OF FIHING GUK-COTTOK. 

An interesting practical exhibition of the newl^ disoovi 
properties of gun-cotton when fired by concussion, msC«ad o(]| 



the direct appucation of flame or heat, was afforded 
■... • . . Vpjj^ huge SG-inch Malltt mortar, weigh! 
n the marshes in 18^7, and designe'i 



iighing 62 b 
ssigned to fi 



its groat wooden bed, owing bo the gradual decay of the ..„^^ 
It was thought dangerous to run the risk of its falling upon any 
visitor by leaving it in this position. But weights of 52 tons imb- 
not be moved fur nothing. To erect sheers and the necessary 
appliances for I'aising the mortar would have entailed an ex- 
penditure estimated at about 50 pounds. Under these circum- 
stances, recourse was had to ^u-cotton to destroy the bed, and 
precipitate the fall of the mortar. Four charges of 4 ozs. each, 
4 of 6 OKS., and one of 8 ozs. (total, 48 ozs.), were placed on the 
VDoden bed, and exploded by means of mining tuses charg«^_ 
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with fir-lonnlifig porofKiBition. The muteriul telng roMen was ea- 
irri'iiilty nnfiLVorable lor the ezenion of explosii'e force, for the 
farcin bad, en to flpe.ik. nothing to net against. Bui whnt could 
(v« dun-.- wa* doiio. The huge bed W!i3 shntteretl, and parlicK'S 
" "T in nil HIreclious, Tha martar, allhough it altered its poai- 
I, refuKprf, however, to full, buiiig^ held, to sumo extent, uy a 
:L wriiuglib-Ircin screw-bolt. The next experiment was made 
npnn this boh. A one-lb. disc of cotop rested gun-cotton was tied 
to thi^ bvit and exploded. The exidosion waa tlien wholly iiii- 
eiintint'd. Novenhelesa the bolt was broken in two places, a re- 
i^uli which exreeded the most sangaine anticipations. Still the 
huge mortar remained in itsposittou. A third operation hnd,thet'C- 
iVirf, to be made. This time two one-lb. charges were disposed 
under the IcA ti-unnion, and a one-lb. charge was so pinced lis 
to give the mortvr a kick behind, Xlie explosion of the cliarges 
trompleted the work. The tnonster mortar slowly and gracerully 
bowed forward and fell to the ground. The gun-cotton had thor- 
onghly done its work, at a cost of 14a. 6d. — Scientific Bevieie. 



PICRATSS. THEIR USK AS GDH AXD BLASTINQ P0WDBB8. 

a 1867. Duslgnollo, of Paris, made powder for firearms and 
j blasting purposes by means of picrates. Both kinds consist 
B* tnixlura ofpicrato and nitrate oFpotassa; the only difference 
^ng that the former contaim in addition an admiitnre of char- 
Tl. Their manufactare, as may be inferred from the accident 
9cb recently took place in Paris, appears to be carried on to a 
^ .istdembia extent, and the well-known chemist, Fayen, in a re- 
.»rt to the Sociiti drEnaiuragemtnt, ascribes to them several ad- 
vantages oter the ordinary jiowder. He points out that various 
kinds of powder ma^ be manuiacturud by means of them, the 
relative effects of winch may be varied lietween the limits 1 :10, 
lely, that, on one hand, a powder may be made, whieh 
' posaesB 10 times the effect of common gunpowder of equal 
xai ; while, on the other hand, it is just as easy to pre-pare an 
^usive of the same projectile force, but of a less bursting t«n- 
7 compared with ordinary powder. It is said that between 
e limils all desirable kind^ can bo made. If so, the long- 
hght-for problem is solved ; that is, an explosive can be iire- 
^d In a uharge of a certain weight, which will impart a aefl- 
I velocity to a projectile from a firearm of stated dimen- 

tfaer advantages of the picric-acid compound are that its pro- 
BtUe force can be increased without enhancing its blasting 
fee, or changing its manner of manufacture ; the velocity of 
iDbnstion may be regulated at will ; and its ignition is net at- 
Ided with the generation of disagreeable gases, as they consist 
'iply of steam. 

%b monafactura of the powder fi-om picrates proceeds as fol- 
..•»: The various ingrediont-j are powdered in a st-imping 
SITor at least 3 or at moat 6 hours, under aAAitoa ol % ta V'V 




per cent, at water, according to their corapoBition. The miiss ii 
iiow SHtjJGCted to a preasiire of from 600 to l.ODO hundred weight 
per aquai-e inch, acoordjii? to the velocitj of combiistiim to be 
irauai'ted to the powder. The cake obtained is then grnnulM«d, 
polished, aod dried in the ordinary manner. The process retnaiDS 
the eAta^ for all binds. 

Gunpowder cannot well beat over 20 per cent, of picrate of 
putassx, while for caenea powder it should not excetd 15 per 
cent. For the lutter from 8 to 15 per cent, are taken, according 
to the desired velocity of combustion. Deeignolle prepares also 
colored fire-work compositions by means ofpicrutea, of which the 
following are recipes: Gold rain — 50 parts of picrate of am- 
monia, and W parts of picrate of iron ; Green fire — 18 partsof 
plci'ute of ammonia, and 52 parts of nitrate of baryta ; Red fire — 
M parts of picrate of ammonia, and 46 pH.rts of nitratfl of stronUa, 
Until recently, the picrate of potnasa has beea very exponsiTe, | 
but improvements made in its mode of preparation enable the 
nianufncturer to sell it at a price sufficiently low to ensure itskp- | 
plication for all practical purposes. 



NEW PROFERTT OF GDN-COTTON. 

According lo the " Chemical News," it la possible to l)nm gun-oob- 
ton in the palm of the hand without the least danjcer; a delicata 
balance in the pan on which giw-cotton is exploded does not 
awing from its poise. The SBine quantity of gun-cotton, if it be 
prcsaed into a cavity, explodes with a force equal to that of nitrO' 
glycerine, and ID times greater than that of gunpowder, provided 
it be ignited by percussion in the same way as nitro-glyceriae. 
This discovery may enable us to employ gun-cotton as a substi- 
tute for nitro-glyceriiie, and us the danger of freezing or of pre- 
mature explosion is avoided, it may prove to have many advan- 
tages over other explosive agents. 

Some recent experiments made at the Woolwich Arsenal, near 
London, encourage the hope that gun-cotton can tie succesufully 
-- ' - - t des ' — - '* ■■- ' ---'-■-'■'- 



used as a most destructive agent. 'A palisade was built of oak 
timbers a foot thick, firmly fised in the ground, and supported in 
the rear by atrong trusses. Discs of gun-cotton were placed 
along the face of the palisade about a foot above the ground, and 
wei-e fired by a battery in the usual way. The effect may be de- 
scribed aa wonderful. The palisade was literally blown away 
amid a deafening report, as if the massive timbers offered no 
more resistance on one side af the gun-cotton than the atmos- 
phere on the other. The discs inquire no fixing; merely lay- 
ing them on is snfBcient. Solid blocks of iron and stone can bs 
shivered into fragments by firing a disc laid on the top. In fu- 
ture sieges, if some desperate fellow can but got to the gate or ~ 
thin part of the walls, and bang on a few discs of gun-cotton, 
breach can be mode by firing with a gulviuiic current from alr~ 
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PUOTOOKAPHS WITH A. WHITE 3CBFACE. 

Put into a small mortar a teaapoonful of kaolin ; aJd thernlo 
about a quarter of an ounce of sensitive eollodio-chloride. ruid stir 
■wkU witi) the pestle until it becomes a smootli pjiflto. Add to tliia 
tlir^e-founhs of nnounco more of tbe collodion, and again atir. and 
pour the wbole into a bottle with one or two drop>i of castor-oil. 
bbake well, and piaoe it aside nntil the coarse particles tiHTe sub- 
lidfd. 

Edire a piece of talc or glass for about a quarter of itn ineh all 
rouad wilh dilute albumeu, afterwards coat with the kaolin coUo- 
dion, and diy by gentle heat, wbi^n the talc or glass, if placed 
apun a piece of white paper, will have the appearance of alabas- 
ter. 

1/ the film Bplita, it should have 
caltodion ; but the best remedy i 
collodion. 

If the film is apon glass, the progress of printing may be exam- 
ined from tbo back ; but if talc be the medium used, il may be 
Uuned back in the same manner as when printing upun paper. 

Tone, fix, and wajih in the same manner as with an ordinary 
collodio-ebloride print upon opal glass, and mount in a frame or 
case, to protect the picture from be ing scratched. It must not be 
wnl^ed. 

After 3 years' trial the film has been found not to crack or leave 
tbe taic or glass after the picture had been once finished. 

Many pret^ effects maybe produced by putting different col- 
and papers behind vignettes produced in this way, as whatever 
Oolor is placed behind the picture gives a delicate tinge of tiiat 
polor to the picture. 
r l^lc may be obtained in sheets ae large as 10 by 8 inches. 



WPBOYED PHOTOaRAFIIIO PAPBB. 

I Tbo " British Journal of Photography " publishes the following 
a W. il. Davis : " My motliod for preparing the sui'face — for 
Ebelieve it will do for many oUicr surfaces than paper — is the 
lUowing for direct printing: Take from 1 to C grains of 
liBtine. Boak it in an ounce of watfr for an hour, then melt it 
joUy over a fire, hot plate, or waCur-batb, using a clean earthen 
ipkin. When fully dissolved, add to it, while yet warm, and 
rring it gently during the mixing, from 4 to 6 drachms of a 
latitm of white lac in methylated spirit, if for white or pale sur- 
as; bnt orange lac will do if the surface be of a darker color, 
la U made in the proportion of 6 oudcos of spirit to one ounce 
Im), ftnd digesting it till fully dissolved. Tlie mixture of Uie 
KUttine and gum lac in spirits produces a ere amy- look ing eniid- 
■an, to which is added 4 grains of chloride of sodium, or a like 
fgniTalenI of chloridos of ammonium or barium, and, when fully 
•olved, filter through fine muslin into a clean pipkb, and it u 
~ ready for use. 
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" I generolly Apply the soIuUna warm with n fiat camel's-hajr 
bnish, crossing it till it Ilea tvenly, Wht-n tlie paper is dry it Is 
ready fir senMtizing, which may be dime cither bv flotntion on 
the ordinaiy printing-bath, or by brushing on the silver solution. 
I prefer to use the aramoniii-niCrate solution brashed on; but then 
arc specimens by both methods before vou. J use 40 gn^us of 
silver to the ounce of waiter. Some of the ammonia-nitrate prints 
contain also a large proportion of citrate of silver in addition to 
the usual ammnnia-iiitrate. 

" As you will see, the tancs of many of the nntoned printa are 

auite as fine in color as are those toned with gold, and 1 ftttrihoto 
lis entirely Ui the rnrintions in the salting and in the strength at 
the size and lac solution, and to the minute variatioii of the rilcet 
bath by the addition of various salts in the coursi 



THE ALBERTTPE. 
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A recent tintiiber of the London " Photographic News" ooni 
a fine example of this new style of jihotographic pictures, 
process \n as follows : A platu of glass is covered with a solntioii 
of albumen, gelatine, and bichromate of potash, dried and ex- 
posed to light until hardened. It is then a^ain covered with a 
solution of gelatine nnd bichromate of potash, and when dry ex- 
posed under tlie negative, and the film is then fonnd to possea 
qualities analogous to a drawing made with fatty ink upon lllbo- 
eraph sUine. All those portions of the film that were acted upon 
by tlie light will refose water and take printing-ink, while those 
portions which were protected from light by the negative will 
take water and refuse ink. The ink and water will bo absorbed 
by the film just in accordance with the gradations of light and 
shade in the negative. To produce a picture, wot the sm-face of 
the film, then apply ink, lay on paper, and [mss through a press; 
the operation being sulistantialty the same as lithography. Hie 
process is said to be rapid, and excellent pictures oT all aizes may 
be printed iu admirable style. 



SUKIIAnT OF IMPROVEUEm'S IM TBE UECBAKIC ARTS, ETC. 

Photographing a Tunnel. — "We have lately seen a photograph, 
tikcn by auali^ht, of the inte-rior of tlic tunnel which jHinetratea 
Uie summit of the Nevada for the distance of 1,069 feet, at an ela- 
vadon of 7,042 feet above the sea level, the greatest height to 
which a locomotive has yet attained. The sucwess of this pictnre 
is due to the position of this tunnel, through which, like that near 
Bore, on the Great Western Railway, the sun shines for a few- 
days each year. Taking advantage of this circumstance, and 
also using mirrors by^ which light was thrown successively upon 
various points, this picture wiu produced with an exposure of Ifi 
lutnates, and shows the distant heading with perfect distinctness. 



well us the long intermediate cavern. — JoumcU FranUin Inali- 
tute. 

Pholographif attd Gunnery, — During the late experiments at 
Foi'tresa Monroe, photogi-aplis were taken of the target from an 
adjacent bomb-proof, bo as to record the exact amount of damage 
eflectcd bj eacB shot. 

Fuel in the Form of Powder. — Mr. Crampton's process, d&i 
scribed in a few n'ords, consists of an arrangement by which a 
portion of finely powdered coal is blown into a furnace, where, 
at ^st, a small fire has been lighted. This immediately bursts 
into flame, and by ]jroperly adjusting the proportioas of air and 
Goalpowder, aflame istiicnregularlyKept up, giving outanintensii 
heat, and leaving little orno residue in thesliapeof dinkersor ash. 

Drying of Wood. — For this purpose, the wood is kept for soma 
hours under boiling water, whereby all its soluble parts are with- 
drawn. It is next left to dry, and then boiled for some time in a 
solution of borax, which causes the albumen to become soluble, 
and to escape from the pores. After this proceeding, the wood is 
placed in stoves heated by steam, and in i days has become sea- 
soned . — Cosmos. 

Conaavaiion of Wood. — M. Morin states that he has in his pos- 
session wooden watcr-whcels which have been in use for mora 
than 1,500 years, for the evacuation of water from a capper mine. 
These wheels have a diameter of 6 metres ; and, on a portion of 
the wood being analyzed by M. Fayen, it was found to be per- 
fectly sound, and to be partly converted into a compound of cel- 
lulose and copper, precisely aimilar to that which is formed ia 
Boncherie's process lor the preservation of wood bj sulphate of 
copper. 

Tanned Cotton. — This is prepared by treating cotCtin fabrics in 
& similar manner to that in which skins and hides are treated foe 
the manufacture of leather. Cotton thereby acquires gi'eater 
strength, and is more enabled to resist the effects of moisture 
and msintegrating effects. — Cosmos, 

Strengthening mid tendering Woven Tiseuea Imperme<Ale to Water. 
— M. Neuman, in " Les Mondes," Sept. 16, 1869, gives tliis 
method : A sulphuric acid bath is made, containing acid vary- 
ing in strength from 40° to 66° Beaamfi ^specific gravities 1381 
and tSdO,) and kept at a temperature ol ^7°. The woven tis- 
Buea, cotton or linen, are rapidly passed through this bath, being 
only left in contact with the acid for from 10 seconds to two 
nunutes, according to the nature of the tissue, which is immedi- 
ately after passed through very cold water, and nest submitted to 
a thorough washing process. The effect of the action of the acid 
ia an incipient dissolution, and formation of a varnish-like matter, 
vrfaieh, especially after it has been regularly spread over the fab- 
ric and incorporated therewith, by hot-pressing and calendering, 
greatly increase the strength of the fabric, renaering it also im- 
pervious to water. 

Method of Frodttcing upon Iron a Durable Black, Shining Var- 
niah. — Take oil of turpentine, add to it, drop by drop, and whil* J 
Btirring, Strong sulphurlo acid, until a syrupy ^vceci^\\a.\e \a c^juUk .1 



183 A^NUAL OF SCIENTIFIC 



an alarm-bell, operated bj clock-work, which goes into action u 
Boon as the wire is slacked. By chnnging the tension of the cop- 
per-spring', the iDSttiiment may be set to go off at any tempera- 
ture, indicated by a dial and pointer attached to Ibe regnltUing* 
KQi'ew. When exhibited to the meeting, tlie instrument was 
Btartod by holding it, Tor a luotuent, over a gos-dame, and by 
the mere warmth of the breath. 

Steam Oeacrators. — A novelty WEis exhibited, at the exhibition 
of tlie American Institute, by Thomas Mitchell, of Albany, N. T, 
It is a cylinder of wrought iron with welded joints, into which 
wiiter is thrown by a ieed-|iump; the samo pump opera^g 
tliruugh a worm gear to slowly ratals the cylinder in the furnace 
where it is suspended upon two journals, one at either end of the 
furnace. The design ia to only throw water into the revolvine 
generator, aa wanted, to make st«am. The steam is generatea 
under very hi^h pressure. The water ia injected through a oor»> 
pipe in one ol tho journals which extends TongitudiDally through 
the Bjds of the cylinder, and is perforated at intervals throughout 
its length. The water is thos subdivided into small jets, which 
the heat of the cylinder converts into steam instantaneously. 

A big BeU. — Tbe New York Belting and Packing Company 
have latelv had on exhibition at their store. New York, an India- 
rubber belt 4 feet wide, S20 feet long, and weighing no lesit than 
3,600 pounds. It is intended for Uie main driving-belt of tha 
largest groin elevator in Chicago. 

The Joy Hammer. — This hammer is pecnliarly adapted for 
drawing down iron or steel, in which operation a rapiJ succe»- 
Hon of uniform blows is required, with only a gradual alteration 
in the force of the suceesslve strokes. 

It therefore becomes possible to dispense with the compliCA- 
Uon of separate valves, and thus remove much of the risk of 
d(<rangement and source of wear. 

In this inatiiiment the ram contains openings whii?h are brought 
by its own motion into communication with passages for the iniae 
and escape of steam, and thus cause its motion to be autonuitU 
caily reversed. The only valve in the hammer is the throttle- 
valve governed by a treddle, and by the adjustment of it^ open- 
ing both the rapidity and force of the blows is at the some time 
regulated. As many ns 500 blows in a minute may be readily 
Btmck, and from the BlmpUoily and solidity of all parts there u 
the least possible chance of derangement. 

Bafely tiibro-Qlycerine. — We learn from the "London Mining 
Journal " tiiat a series of interesting experiments for protecting 
oiti'o-glycerine were recently made at the Mnnorfield House, A 
small quantity of the material was put into abasin, and hot water 
was poured upon it, the result being that in two minutes the ori^ 
innl oil BQnk to the bottom, and (the surplus water being ponred 
off) WHS run into a small phial ready lor use. Into this ilie fiise 
(puiiited with a percussion cap) was Jnsei-ted. and flred, and the 
loud expiot'iiin tvstilied to the unimpaired foive of the nitro-gly> 
oerino thus recovered. It ia obvious that by this invention lhi« 
highly liaogerous but very uawM cum^ouwd can he conveyed by 
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rail or ship, and be stored with perfect safety, and that it maj 
be "roctivureci" in sninll quantities on the very spot where it is 
roqiiSrod for use, so as to avoid, in a great menfnie, tliB peril to 
miners or others who h:iTc to handle it in their openitions. 

Painting Ziixe — A diffieultj is oftiin experienced in causing oil 
colors to adhere to sheet zinc, fiuettger recommends the employ- 
aicnt of a mordant, so to speak, of the following com pnsi lion: 
Uno part of uhlovide of copper, on« of nitmte of copper, and one 
ofiuil-ammonlac, ai-e to be dissolved in G4 parts of water, to nhiob 
*nlutinn is to be added one part of commercial hydrochloric acid. 
Tbo shi^ets of xino nre to be brushed over with this liquid, which 
giT«s Ih^MD a deep block color; in the course of fi'um 12 to 24 
noors they become dry, and to their now diily gray anrfaco a coat 
of an}' oil color will firmly adhere. Some sheets of zinc propiired 
In this way, and afterwards painted, have been found to entirely 
wiUistaod all the atmospherio chnngea of winter and summer. 

Vay Durable Cement for Iron and Stone. — M. Pollack, of Baut- 
zen, Saxony, states that, for a period o[ several years, he baa 
nsod, as a cement to fasten stone to stone, andiron to iron, n pasta 
made of pure oxide of lead, litharge, and glycerine in concen- 
irat^d BtMu. This mixture haMens rapidly, is insoluble in acids 
(nnleas quite concentrated), and is not affected by beat. M. Pol- 
lack has used it to fasten different portions of a Uy-wheel with 
gre:it success; while, when placed between stones, and onca 
Eardcni'd, it is easier to break the sione than the joint. 

"Dlneier's Jonmal" recommcnda as a lute for covering tlie 
corks orvi'isels containing benziae or any of the lishl hydrocar- 

, bous or e«acntial oils, a paste mai]« of tinely-ground litharge and 
concentrated glycerine. The mixture is spread over the eorka or 

I bangs, and soon hardens. It is insoluble in the siu<l liquids, is 

I oat acted upon by them, and is quite inexpensive, as the com- 

I monest kind of glvcerine can be used. 

^ " A writer in " Comptes Rendus " says that if ortielps made of 
Copper be immersed in molten snlphur having lamii-bliiclt in sus- 
pension, they assume the appearance of bronze, and can be pol- 
ished without losing that aspect. 

Treating Textile Fobrici. — M. Pierre Armand Neuraan, of St. 
Denis, Paris, treats textile fabrics with sulpiiuHc acid, for the 
nvpose of rendering them impermeable. By this process the 

ifibrtis on the surface of the fabric are partially digsolvod, and con- 
vened into a glutinous substance, witliout the fibres in tlie body 
of Hw fabriu being destroyed. The fabric, after being passed 
through the sDlpliurio acid, is quickly washed and rinsed in water, 
M Blop the action of the acid, and remove all traces of it, and it is 
tfbn-WArds dried, when the part which has been acted on by the 
wM, having imprecated and coated the fibi'es of the fabrie, and 
flUe<l op the interstices between the warp and the weft, will coa- 
LT«rt it into a parch mo nt-like and iin|)ermeable material. 
Effedof Hteam Heat on i^ny. —A correspondent from Rancooas, 
X. J., favors us with n specimen of hay-wrapping which bad been 
10ii-ft steatn pipe for 9 years; the pij>e carrying steam at fiS lbs. 
Tho spocimen ht uf a cbocoiato Lrowii and \t;r^ 'it\3.\>\«\ Xio-V.'*. 
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bui'iis no more readily than well'dried freeh lifty. sllhoiigli it> 
appeiirikuce would »cem to indicitte groat comliustiliilitf. Wo 
sltoiild have le^a rear of ita igaition tbiin of pine wood siniiliuljr 
tai'ljonized. — Scientific Amerii^aa. 

The Budravlic Scraping of the Torf[uay Water Main. — Mr. IL 
E. Froude, at tlie meeting of tUo Bntisli Association, read a papur 
on ilic oporaLioDS which were rendered necessary b^ Uic conlina- 
ally decreasing supply of water, which resulted in raising the 
supply fi-ora S20 gailona, in 1864, to 564 gallons per minute ui 
ieC7, b) 634 galloDS in 1868. and to 660 gallons in 1869. Tlie 
plan adopted was thai of passing through the maiu a piston, armed 
with a scraper. 

Average Didg of Cornish Enginet. — An estimnte of the aTcrage 
duty of this chisa of eugiues, based on olisurvations made upon U 
engines during one month, shows the following results: Thay 
bare consumed 1,377 tons of coal, and lifted 10.3 million tons of 
wnter 10 fathoms high. The average duty of the whole is, tbure- 
fore, 50,100,000 lbs., lifted oao foot high, by the consumption of 
1\2 Iha. of coal. 

Aluminium Belli. — It appears that some Belgian manufoctnror 
has just had a bell cast of aluminium, and with good results. It 
is of course extremely light, so that, tliough large, it can be 
easily tolled) its tone is rcpoilied to be lond and of excolleut 
pitch. AluQiioiaro is the most sonorous of all metals. — Eagi- 

A new AHop, forming a beautiful white metal, rery hard and 
capable of taking a brilliant polish, is obtained 1^ melting to- 
gether about 70 ports of copper, 20 of nickel, &i of zini;, and 41 
of cadmium. It is, therefore, a kind of German silver, in which 
part of the zinc is replaced by cadmium. This alloy bos been ro- 
centlv made in Pans for the njanuCicture of spoons and forks, 
which resemble aiijclcs of silver. 

How Oroide it Made. — Oroide, the beantifu! alloy re?embliag 
gold, is a French discovery, aud consists of pure copper. 100 
piuts; zinc or (preferably) tin, 17 parts; m.ignesia, 6 pails; saL- 
le naif part; quicklime, one-eighth port; tartar of 
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by little, briskly stirring for about half an hour, so as to mix tho- 
roughly ; after which zinc is thrown an the surface in small 
grains, stirring it until entirely fused. The crucible is then cov- 
ered, and the fusion maintained about 35 minutes, when the dross 
is skimmed off, and the alloy is ready for use.* It can be c&st, 
rolled, drawn, stamped, chased, beaten into a powder or loaves ; 
and none but excellent judges can distinguish ft from gold. 

S. T. Clements, D.U.S., writes to the " Dental Cosmos" that 
although wax and resin, shellac, vnniish, and liquid alvx are 
recommended for mending plaster models, neither, ia his expe- 
rience, can compare with san-darae varnish- Satuiivto the broken 
surfaces thoroughly, and press tbcm well together. Allow it to 
dry, and the model will stand all the manipulation required. 

Sqfeti/ Envehpcs. —It is stated tliat the tliick, tough .sap, found 




1 largo qnautilies in the leares of New Zeftlund flax, inny be 
^averted into a gum for sealing envelopes, whitli, when dry, 
es the Barfaeefl of paper bo tboroitgfaJy that no praceBs of 
miag or soiiking will penuit them to bo sepnmtpd ngfti 
this reason, it ia now being used in large quuiititias in En 
' 'n the preparation of what are called " safelj* envelopes." 
n Shavings and Bawdusi. — Dr. MalthieHseii, a witll- 
1, DOW appears io tiie character of an inventor and 
pnteniee in England uf an important improvement. He submits 
wood when in a state of division, such ua shaviDgs, sawdust, or 
disintegrated wood, to wliat is known as a rotting process, — ttiat 
I is to saj. the wood in a stiLte of division is steeped either in ruii- 
"^g or stagnant water, and is allowud to undergo a rotting^ or 
fermenting process, by which process certain constituents ot the 

" '\ will be decomposed and removed, and the subsequent 

ment of the reeidual ligneous fibre for ihe production of pulp 
It paper will be thereby rendered more economical, and tho pru- 
"B or boiling and bleachingis more easily effected. 
ineradicable Writing. — A French technical jNiper, specially de- 

ted to ihe art and science of paper mannlacture, states that 

ftnj alterations or falsifications of writings in ordinary ink may 
be rendered impassible by passing the paper upon which it is in- 
tended to write through a solntion of one milligram (0.01543 
""" ' rain) of gallic acid in as much pure distilled water as 
a moderate depth an oi'dioary soup-plate. After the 
^ _ rthus prepared has become thoroughly dry, it may be used 
m ordinary paper for writing, but any attempt made to iiltcr, fal- 
tj, or change anything written thereon, will be left perfectly 
Inlili^ and may thus be readily detected. 
^MfB to make Paper Transparent, — Artists, architects, land sni^ 
», and all who have occasion to make use of tracing-paper 
Bb their professional duties, will be glad to know tliat any paper 
^^TKible of the transfer of a drawina; in ordinary ink, pencil, or 
ler^olora, and that even a stout drawing-pap ef, can be made 
\ bansparcnt as the thin yellowish paper at present used for 
dng purposes. The liquid used is benzine. If the paper bo 
. mped with pure and fresh-distillud benzine it at once assumes 
K transparency, and permits uf the tracing bein^ made, and of 
Eak or water-colors being used on its surlace nithout any " run- 
tdng." The pai>er resumes its opacity as the bencine evaporates, 
■naif die drawing is not then completed, the requisite portion of 

— -■ 'n again damped with the benzine. The transpar- 

icli indestructible tracings can bo made, was a 

it villuable inventiou, and this new discovery of the properties 

[ bonsine will prove of further service to many branches of the 
Jt profession, in allowing the use of stiff paper where formerly 
l^ly s slight tissue uould be used. 
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TTNDALL S DISCOTEBT. 

" It consists," to use bis own words, " id sulijecting the r&pt 
of Tolntile liquids to the acUon. of concentratod sunlitr-iit, or to Itaa 
concentrated beam of the eleetiic light ; " and Home of the resaltj 
which he records nre of such siugalar, almost inconceivable, 
beautj, that for this reason alone, nud patting aside their im- 

Sortant application to many atmospheric phenomena, and profao- 
lyto art, they have a claim to be noticed in these pages. 
He nses the experimenial tube. It is connected wilh nn oir-pDinp 
and with a scries of tubes used for the purification of the air, ana 
at one end of the tube, which lies horizontally and is closed by 
plates of glass, is placed an electric lamp, so arranged that the 
axis of the tube and that of the parallel ueam issuing from the 
lamp are coincident. 

The substances whose vapors were passed into the tube, and 
there exposed to strong light* are known to chemists as nilrita 
of amyl, iodide of allyl, iodide of isopropyl, hydrobromic Add, 
hydrochloric acid, bydriodie Eicid. When these vapors are ex- 
posed to the above-tlfscribcd action, clouds of the most bc«atiful 
appearance, and at some points vividly iridescent, show tbeni'- 
eclves in the tube. When the nitrite of ainjl vapor is mixed with 
a little air the cload is white ; but if air is freely admitted, and 
the nitrite vapor thus attenuated, the cloud varies in color from a 
miiky-bluo to a pure, deep blue. "There could scarcely," savfl 
the author, " be a more impressive illustration of Newton's mooB 
of regarding the eener.ition of the color of the liraiameat thaa 
that here exhibited; for never, even in the skies of the Alps, havA 
I seen n richer or a purer blue than that attainable by a suitable 
disposition of the light falling upon the precipitated vapor. Moy 
""A the aqueous vapor of our atmosphere act in a similar maa- 

&e cloud yielded by iodide of allyl was extremely beautiful, 
^ whole column revolved round the axis of the decomposing 
itrul beam, and was nipped so as to have an hour-Elass ap- 
IRince, while roand the ^obnlar dilatAtions delicate cloud-fil»' 
iata twisted themselves in spirals. It also folded itself into 
iTolutions resembling those of shells. When hydrogen f 
' I the vcliicle of this vapor, the cloud assumes a pearly Tastlf 
as Dr. Tyndall bos often noticed in certain conditions of d 
iDsphei'e in the Alps. 

«._ __.f_.. of ligjit upon the vapor of iodide of isopropyl* 
of a few ■ ■ * ' 
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developments. The column of doud is seOD to divide into two 
lutita uenr the middle of the tube, and in one cxpeiimuiit a globe 
of clnud fcirmed at the centre wlili uxcs projecting riglit and left. 
Sudduu oonunolioDS were observed in the Dtibuloua mass, buds of 
cloud shootioe oat and growing into flower-like forms. Id one 
case the cloud-bud grew rapidly into a serpent's head; a moutli 
was formed, and from the mouth u cord of cloud, reseinbUiig a 
tongue, was rapidly discharged. 

The aqueooB vapor of hydrabroiuic acid mixed with air gave 
rise to the formation of two clouds & inches apart, and united by a 
slender cord of ctoad of the same bluish tint as themselvea. 
After undergoing various modill cations of form, boUi clouds pre- 
sented the appearance of a series of concentric funnels set within 
ono another, Uie iDterior ones being seen through the gaseous 
walls of the outer ones. As many as G of Uiese concentric funnels 
were observed. 

The aqueous solution of hydrochloiic acid yields a vapor which 
required an exposure of 1^ or 20 tiiinutes to tlio electric lieht for 
the prodnction of a fully developed cloud. It was then (llvided 
nto several sections, united to each other by a slender axis. 
"£aoh of these sections," saya Dr. Tyndall, " possessed an ex- 
otedingly complex and ornate structure, exhibiting ribs, spears, 
ftuitiels, learea, involved scrolli;, and iridescent fiean-de-lia. 
Tbns the structure of the cloud fromibegiDning to end was per- 
leoUy symmetrical; it was a cloud of rovolotion, its correspond- 
btf polats being at equal distances from the axis of the beam." 

Toe aqueous vapor of faydrlodic acid yields a nebula which so 
br resembles those of tlie two preceding acids that tbe process 
commences by the formation of two smull clouds united by a 
eord ; bat it exhibits more vivid colors (gi'een and crimson) than 
tb« o^er vapors. Of the various substnnccs experimented on, 
Bone gave such astonishing results as this. ** The development 
of the oloud," saya Dr. TynduU, " was Ilka that of an organism, 
ftvm a more or less formless moas at the commencement, to a 
■tructuro of marvellous complesitj ; " and this grand simile is 
fiillj borne out by hia description of the cbaagmg phenomena 
which he observfii. After a time the cloud formed into a spectral 
-" a with a circular base, from which filmy drapery seemed to 
Cend. On tliis base was an exquisite vase, with a vase of 
nliar shape in its interior, and from the edges of the vases fell 
e fiuntest clouds. The anterior portion of toe cloud assumed in 
ooewion the forms of roses, tulips, and sunflowers; it also pre- 
nted the appearance of a scries of beautifully shaped bottles 
liood (like the fuDnels in a previous case) one nithin the other ; 
■>d ODco il positively assumed tho form of a fish, with eyes, gills, 
~ 1 feelers. " The twotiet* of the animal form," says the ob- 
_ Tor, " was displayed throughout, and no disc, coil, or speck 
Kinod on one side that did not exist on the other." i''or neariy 
wo hoDra Ur. Tyndall looked in wonder at tho cxtr.iordinary 
.Ision whieli his magic skill had evoked. 

If Those experiments are capable of almost any de^eo of modifi- 
~" "' D Mild exieasion. Tbey have already rcveu\tt4 \jo la a. ivew 
IS' 




SCIESTIFIC macovcET. 



world abonnding in images of almost incnaceivable beauty ; but 
it is very probable that tht-y have mare ihan an testbotic v&lue. 
The ii»siBtniits wlio watched the pbcDomena witb the profesBur. 
and whose minds were probably of a more practiciil cast, r»- 
moi'kcd that these reactions ■ ' would prove esceediugly ratuable 
to put tern -designers ; " and if artistic sliill can seize these fleeting 
phantoms there is no reason why this idea should not be cairied 

The chemical reactions which occur in these experiments are 
only slightly noticed, and do not admit of a popular explanation; 
it is, however, in the highest degree probable that future chemisD 
will make this foiTn of experiment a potent auxiliary to the labora- 
tory, while future meteorologists will find in it the trn^cxplana- 
tion of various atmospheric phenomena which as yet remain In 
more or less obscmity. 
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The idea that the color of the sky la due to the action of 6 
divided matter, rendering the atmosphere a fuibid mec 
through which wp look at the darkness of space, dati^s as far 
back as Leonardo da Vinci, Newton conceived the color to be 
due to exceedingly smallawater particles acting as thin plittos. 
Goethe's experiments in connection with this subject nro W«U 
known and exceedingly instructive. One very striking obsc'rvji- 
tion of Goethe's referred to what is technically called " chill " by 
painters, which is due, no doubt, to extremely fine varnish pani- 
cles interposed between the eye and a dark background. Clan- 
sius, in two very able memoirs, endeavored to connect the colors 
of the sky with suspended water-vesicles, and to show that Ih* 
important observations of Forbes on condensing steam oould 
also be thus accounted for. Uclmholtz has ascribed the blncness 
of the eyes to the action of suspended particles. In an arlkJ*) 
written nearly 9 years ago by myself, the colors of the peat 
smoke of the cabins of Killarney and the colors of the sky were 
referred to one and the same cnnse, while a chapter of the 
" Glaciers of the Alps," published in 18G<», is also devoted to this 
question. Roscoe, in connection witb his truly beautiful expeti- 
uicnls un the photographic power of eky-li^hl, has also given 
various instances of the producljon of color Oy suspended parti- 

In bis experiments on fluorescence, Prof. Stokes had contino- 
ally to separate the light rellocted from the motes suspended in 
his liquids, the action of wliich he named "false dispernon," 
fVom tne fluorescent light of the same liquids, which he ascribed 
to ** true dispersion." In fact, it is hardly possible to obbun a 
liquid without motes, which polarise by rejection the light falling 
upon them.-trulv dispersed light being unpolai-izcd. Atp, 530, 
of bis celebrated memoir, ■' On the Change of the Refrangibility 
of Light," Prof, Stokes adduces some signiHcant facts, and 
maJcea some noteworthy remftvks, wbtch bear upon our present 
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Bubiect. IIh notices more pEtrticuLtrl]^ b, GpecinieD of plats glikss 
wliu'li. Been by reflected ligbt, esLibitcil a blue wliich was cx- 
cpodinoily liko an cSeet of fluorescence, but wliieh, when prop- 
erly exiimincd, was found to bs an instance ol [alse dispersion. 
'• It ollen struck mo," ho writes, while engaged in these obser- 
rntions, "tlint when the bcnm h»d n continuous Hjipuorance, the 
polarization was more nearly perfett than when it was sparkling, 
K) aa to force on the miocf tito conviction thnt il arose mercTy 
from motes. Indeed, in tlie former case, the polari;(aIion has 
often appeared purlect, or all but perfect. It ia poeailile ihiit this 
nay, in aomc me.isnrc, hav-o been duo to the circumstance, that 
wben A ^ven quantity of light is diminished in a given ratio, the 
illnminafioa is perceived with more difficulty when the light is 
diffused uoifoi'mly than when it ia spread over the same space 
bnt collected into speekii. Be this as it may, there was at temt 
DO tendency observed towaM polarizatioD iu n plane perpendicu- 
lar to the plnne of reflection, when the suspended purlicles bb- 
cimie finer, and therefore the beam more nearly continuous. 
TbroDgh the comtes^ of its owner i have been permitted to see 
■asd to experiment with the piece of plate-glass above referred to. 
Placed in front of the electiic-lanip, whether edgeways or tniRS- 
Teracly, it discharges bluish polarized light latumlly, tho color 
being by no means a bad imitation -of tho color of the sky. Prof. 
Stoltes con^ders thnt this doportntent may he invoked to decido 
lestion of the direction of the vibrations of polarized light, 
lis point I would say, if it can be demonstrated that wlien 
B particles are small in coropariaon to the length of a wave of 
tgbl, the vibrations of a ray reflected by such jinrticlea cannot be 
'erpendicnlor to the vibraUons of the incident light; then 
Mnredly the experiments recorded in the foregoing commnnica- 
'a decld« the question in fnvor of Frcsnera assumption. As 
tfid above, almost all iinuids have motes in them sufficiently 
■•loeroua to polarizo sensibly the li^ht, and very beautiful effacia 
My be obtained by simple artifickLl devices. When, for exam- 
*~ a cell of distilled water is placed in front of the electric 
, ftnd a Blice of the beam permitted to pass through it, 
joly any polarized light is discharged, and scarcely any color 
idnced with a plate of sclenite. But while the beam is passing 
rough it, if a bit of soap be agitated in the water above the 
am, the moment the innnitesiroal particles reach the beam the 
-mM sends forth laterally almost perfectly polaiized light; and 
i Ute solenite be employed, vivid colors flash into existence, A 
jElI mora brilliant result is obtained with mastic dissolved in a 
tt excess of alcohol. The solenite rings consiitute an cx- 
wly delicate teat as to tho quantity of motes in a liquid, 
fommencing with distilled water, for example, a tliickish beam 
f U^t is necewary to make llie polarization of its motes si-iisi- 
'" A mueb thinner beam suffices^ for common water; while 
,.-. J firiicke's precipitated muslic, abeam too thin to produce 
^j amsible elTcat with must other liquids suffices to bring out 
itvidty the selenitu colors. 
X NoU on the Formalion and PhtnoiHena of Cloud*. — \\. "a 'nt'^ 
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known tliat when & reeeircr filled with ordinary nndried air U m- 
baiisted, a cloudiaoss, doe to tiia precipitation of tlie aijueom 
vapor diffused in tlic air, is proiluct:d bj the Qrst few stroKes oT 
ihe pump. It is, b3 mi^ht be expected, possible lo prodooo 
clouuH in tliia way with the vapors of other liquids tliau water. 
In the courae of the cxperin^cnts on the chemical action of U^bt 
wliich have been ah'eady communleatod in abstract to the Ikjj'al 
Society, I had frequent ocension to observe the precipitatiou of 
Buch clonda in tlie esperimentiil tubes employed; indeed serenl 
days at a. time hitve been devoted solel r to the ^ncration aai 
examiaotion of clouds formed by the suducn dilatation of the air in 
the experiment-il tubes. The ciouda were generated io two 
ways: one mode consisted in opening tiie pass.ige between tlie 
filled cxpeiimental tube and the air-pump, and then simply dilat- 
ing the air by working the pump. In the other, the expuri- 
mental tube was oonneeted with a vessel of suitable size, the 



ing the cock the air rasbed from the experimental tube into the 
vessel, the precipitation of a cioud within the tube beiug a COU- 
sequence of the transfer. Instead of a special vessel, the in-L- 
inders of the air-pump itself were osoally employed lor Inb 
purpose. It was lound possible, by shutting off the residuo of 
air and vapor iiller each act of precipitation, and again cxliaiut- 
ins the cylinders of the pucnp, to obtain with some substances, 
ana without refilling the experimental tube, 1-^ or 20 clouds in 
succession. The cTouds thtta precipitated differed from each 
other in luminous energy, some shedding fonh a mild white 
li^ht, others flashing out with sudden ana surprising brillianiw. 
Tnis difference of action is, of course, to be rcfeiTcd to the dif- 
ferent reflective energies of the particles of the cloads, wliiub 
were produced by substances of very different refractive indices. 
Different elonda, moreover, possess very different degrees of 
stability; some melt away rapidly, while others linger for mio- 
ntcs in the experimental tube, resting Upon its bottom as they 
dissolve like a heap of enow. The particles of other clouds are 
trailed through the experimental tube as if they were moving 
thi'ough a viscous medium, Kothinv can exceed the splendor of 
the diffraetion phenomena eThibtted by some of these clouds; 
the colors are best seen by looking along the experimental tube 
from a point above it, the face lieing turned towai'ds the sounse 
of illumination. The differential motions introduced by Inction 
against the interior surface of the tube oHen cause the colors to 
arran^ themselves in distinct layers. The difference in texture 
exhibited by different clouds caused me to look a little mate 
closely than I hod previously done into the mechanism of cloud- 
formation. A certain ospaiision is necessary to bring down the 
cloud; the moment before, precipitation the moss of cooling air 
and vapor may be regarded as divided into a number of poTyho- 
di'n, the particles along the bounding surfaces of which move ' ~ 
o|iposite dirceljons when precipitation actuiiliy Bets =" ^"^ 
cload pirtiele has consumed a. uolshedi'ua of vayor ii 
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dh ; ftnd it is manifest that the size of the particle must depend, 
bt only on the eizs of the vapor-polyhedron, but also on the re- 
^n of the density of tho vapor to that of its liquid. If the 
apor were li^ht, and the liquid heavy, other things being equ.il, 
\e clond-jmiticle would be Bmailer than if the vapor were heaty 
1^ tbe liquid light. There would evidently be more iihrinkage 
r GiB one case tbnn in the other ; these considerations were found 
did througiioaC the experiment. The ease of toluol may be 
koofts representative of a great number of others. ThospeciSe 
ntTity of this liquid is 0.S5, that of water being nnity ; the 
McIQc gravity of its vapor is 3.26, that of aqncons vapor being 
6. Now, aa the size of the cloud-particle is directly propor- 
3nal to the speaifie gnivilj of the vapor, and inversely propor- 
}nal to the specific gravity of the liquid, an eaf^y calculation 
" res that, assuming the size of Ibe vapor polyhedra in both 
s to be the same, the size of the particle of toluol cloud must 
) more than 6 times tliat of the paiticle of aqueous cloud. It 
probahly impossllile to test this question with numerical aceu- 
— ; bat the comparative coarseness of the toluol cloud is atrik- 
7 manifest to the naked eye. The case Is, as I have said, 
esentalive. In fact, aqueoos vapor la witboat a parallel in 

EB particulars ; it la not only the lightest of all vapurs, in the 
moD acceptation of that teim, but the Ughtest of all gitsea 
^^ ipt hydrogen and ammonia. To this eircnmstanee the solt 
id tender beauty of the clouds of our atmosphere is mainly to 
I ascribed. The apherieitu of the cload-partioles may be irome- 
ately inferred from their depoitment under the luminous beams. 
I light which they shed when spherical is coniinuou* ; but 
Is may also be precipitated In solid flakes; and then the in- 
nt sparkling of the cloud shows that its particles are plates, 
i. not spheres. Some portions of the same cloud may be com- 
ised of spherical partielee, others of flakes, the diflerenee bein^ 
once manifested through the calmnesa of the one portion oi 
; otoud, and the uneasiitesi of the other. The appearance of 
Eh. flakes reminded me of the plates of mica in the Biver Khone 
its entrance into the Lake of Geneva, when shone upon by a 
— American Journal of Bcieitee and Arts, Sept., 1SG9. 



The news spread in England, through the medium of the scien- 
'e newspapers, that a discovery had been made in France, which 
lUld have the efiect of abolishing the lime light by substituting 
conia for the lime cylinder. The advant-iges were stated to be 
tt zii'coaia is not eaten away by the oxyhydi'ogen flame, and 
It, when not in use, it does not absorb moisture and crumble t« 

Jies like lime ; also, that, in conseqaenie of this stability, the 
latKj clock-work of oxyhydrogen lamps to turn the lime cylin- 
(r would be unnecessary with zirconia. It was further siud, 
iat the zirconia gave more light than lime under the same o: 
^drogen flame. Considerable interest in the new inventioa w 
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oonBequenlly, raised in this country, amon^ the many whn we 
the lime light, bat weeks pisssd aivay nithout anybody being 
able to procure Ih^ zirconia cylinili^rj in Loudon- One nIghL 
however, at a soiree at King's College, the zircoQia light wu 
oshibil«d, burning with great steadiness and brilllaucj, in lbs 

Eresence of Proressor W. Allen Miller, F.R.S.. «nd many othm, 
ut no accurate tests were made, and both then and nllL-rwanli 
the zirconia cylinders were as unprocurable in London as ever. 
Three weeks since, however, one of tbe first zircuniu, liunps prft> 
curable for cxamiuaUon, in this counti^, reached Londoa, utd 
was sent by Mr. R. J. Fowlor, the Parisian correspondorit of Un 
" British Journal of Photography," to Mr. John Traill Tnylnr. 
tlie editor of that journal, with the request that he and Mr. W. 
II. Harrison would test its working qualities. The lamp was the 
property uf Messrs. Harvey, Reynolas, & Co., Leeds. Accord- 
ingfy, some experiments with the lamp were tried at the work, 
shops of Messrs. Darker Brothers, philosophical instrument Qiami- 
Eacturers, at Lambeth. 
At preBoot, the French company renises to sell the zirconia 

Slinders without their lamp be also purchased. According lo 
9 " Engineer," this lamp, made for special use with the zirconia, 
gives a vertical flame, and the piece of zircouia is held in it by a 
little brass support. The piece of zirconia was exceseivelf 
small, — about ua big as a pea, — and here at once was a soarat 
of great loss of light, becausti the flame was competent to raisa 
to whiteness several times th-e area presented to its action. On 
this account alone, the total amount of light was very much less 
, than tbe same fliime gave witli a lime cylinder, so as to put oom- 
petiljon between the two out of the question, unless the zirooniA 
surface be very greatly increased in size. The experimentalists 
then cut down a piece of lime till it equalled the zirconia in aiae, 
and the lime and zirconia were exposed in turn to the flume, th« 
result being that the zirconia was found to emit a less white and 
brilliant li^ht than the lime under the same conditions, nor did 
variations m distance Irom the nozzle of the jet alter this result. 
Hext, many variations in the pressure of the gases wei-o tried, 
but the result was not altered. Then, substituting an English 
*' blow-through" jet for the blow-pipe sold by the French com- 
pany, the same mferioritj' of the light from the zirconia was 
perceptible, nor did vaiiations of pressure aOect the result. 
Lastly, a good orthodox oxyhydrogen blow-plms was tried, 
wherein the two gases mix thoroughly some littie distance behind 
the nozzle, and again the results were the same. These conoln- 
sious do not in any way affuct the question of the permanenoy at 
zirconia under the fierce heAt of the oxyhydrogen flame; but 
such permanency, if purchased at the expense of mferior light, i* 
too dearly bought, and will condemn the invention. Unless the 
inventors are acquainted with some peculiiu'iliea of zircouia un- 
known to those who are versed in the use of the lime light, and 
can, by an unknown method, bring out a light from the Btivonla 
wiual lo that given by lime, the zirconia light, &om an eooaomioal 
liat of view, is a failure. iwm 
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- A few other ex|>erim«iits were tried, showing llmt sofl lime ai 
liard lime lure to lie pl:icod at diffi^rent distances from Llie blo' 
pipe nozzle to ^t the luaximuin amount of light fiotn cai' 
Chomical compnsiUan oven more tha.n hixnh 
tit whiteness of tlie light. Magnesia cylini] 
& longer lime to heat to whiteoeas and a lo „ 
either lime or zirconia. Quartz riLpidI; Titrilled nnder tbo Bin 
:ind asbestos could not resist the intense tt«»t. It reqiiirea time, 
and repeated beatings and coolings, to test the permunoncy of 
aiicouia under the osy hf drogen Siime to asL-ertiun whether it 
does »way with the necessity for clock-work apparatus. The 
pirce used looked, at the close of the experiments, none the worse 
for the operations it had andergone, and a native zii'cod crystal, 
which, on previous occasians, Messrs. Darker had accasioiially 
ignited nuder the oxjhvdrogen blow- pipe, is now as hiird as ever, 
having shown no tcniiency to crumble, or soften, like lime, be- 
-Iteatii oUnnspheric influences. The heat had produced in it traces 
~f vilrilicaUon, which could be seen only by the aid uf a lens. 
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re square prisms of about three-quarters inch base, and 
'■eighths inch in height, of remarlcubly even textui'e, and nota- 
i density. Motwithttanding all Lhut has been said in their 
dse, they do not prove on tiial ta be by any means equal in 
powers of resistance (when submitted to the oiyhydrogun flame) 
to the average quality of lime. With a pressure of about 3 inches 
of water at the jet, they are rapidly eaion away, and, moreover, 
split by action of the heat. It is just possible that these specimens 
have Buffered some deterioration in their transit uci-oss the ocean, 
Uumgh, considering their method of packing and the properties 
of the nialerial, this is hardly proltable. 

Then one undoubted advantage seems to be tlieir security from 
itiiary on exposure to the air. In this respect, they bavo a marked 
silratiia^ over lime. Except, however, where exceedingly low 
iires are employed, their rapid deetmction before the Jet 
than oompensatea for the other advantage. 
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THE AOnON OF LIGHT XJTOS VAPORS. 

b^bU was a Talnable paper by Professor A. Morren, read in 
Bnglish by Mr. R. B. Ilayward, M.A„ at Uie meeting of the Brit- 
ish Association, ■■ Uu the Chemical Renctdon of Light, discevei-ed 
by Professor Tyndall." Professor Morren said that be had repeated 
lir. Tyndall'fl celebrated experiraetits on the action of light upon 
vapors in tulws, but that, living in the South of France, he used 
the rays of the snn. instead of the light from the electric lamp. 
Hi» tubes, like those of Dr. Tyndall. were of ghias, with flat glass 
-"•I4, and glusa stopcocks. Altvr exhausting the air horn Uie 
r. he permitted a mixtuic of iilisolutely pure drj- hydrogen (^ 
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n DASsing a cone of sunlight froraft 
IS of tue tubu. lie wus fiiir|irisei) tu sw > 1 
oloui) ronnin^, beciiusB of ehcmicnl decom position set up. At I 
fiL-st lie tliouglit tbAl Ilic resinous cement fiistetiiiis the bmssbr 
ulcs to Ilio ends of the glitss tube htul liber.Ltcu eoaiv volalik 
hjdro-cni'bon, Eucb na tui'pcntino, aad so iotroduced fori'tgrt ele- 
mtDlj into the oxpTira<!ut. Ho consequently substttutL'il tor the 
tiibo a long, nanutr incnsaring glass, with a foot, iind tv wide 
clri'ulnr mouth, ground flat. Uver thu flat mnutli be cemenlcil ft 
fliit ulatu ol glues, by means ofa mixture of oil, wax, and tnllmi^ 
A glass Blopoock was lei into the sideofllie tube, fiiill, niili tiM 
dry hj'di'ogeu nnd nitrogeu, he obtained cloudy decumposltiiNI 
under tlie aetion ofsunliglit. This led him to question the lautiiod 
employed to dry tlie gnses, which was by passing them throti^ 
powdered gloss wotted with sulphurie ncid. When the chloruf 
of calcium and other methods of drying gasve were tried, no 
clouds were formed by the sunlio^ht, so at last he came to the ct» 
elusion that the source of error Xiy in a trnco of eulphurous-add 
gns, takenapby Ilic livdrogen. and the nitrogen from the sulpburio 
at^d. The latter acid employed by him was absolutely pure, and 
ooutained no trace of aiscnic from the use of impure siitptuir 
la its maiittfactnre. In the remainder of liid paper lie esplumcd 
the exact nature of the chemical reactions which took place in hia 
tube, which reactions bo, like Dr. Tyndall, ascribed to a motioa 
of separation set up betwecti the atoms oi each molecule, br Iha 
short blue and violet waves of the Golar spectrum. Dr. J. H. 
Gladstone, F.R.S., spoke highly of the philosophical character of 
the paper, and s:Lld that suuh researches promised cie long to 
expliiiu what action eunlight li&s upon giiscs and vapors wliicli at* 
oIkq present as impurities iu the atmosphere. ^^_ 



KOCK-SALT PRISU8. ^^M 

Mr. 0. Brooke, F.R.S.. said at the meeting of the British AaaO; 
cialion tlmi, in his attempts to grind and palish rock-aalt prisms in 
plani-'s rjol purallel to the lioee of cleavage of the ci'j'stal, he found 
ih;Lt the pai'Lly ground pilsnis usually cracked and broke at the 
tliiuuL'st end. llo and Mr. Browning, the optician, consequently 
tried the plan of slowly healing the rock ault buried in sand in a 
tin vessel, and then permitted tiie whole to cool very slowly. 
After tliia annealing li:td been, performed, it was possible to grind 
the rock-salt into good prisma. 






TWIUGBT, AND THE UNEQtJAI. EFFECT OF W 

Caim of the unequal VUibUUy ijf the Color» in tie TaSiffU, ~- 
I'itibility of the colors of a picture imply ethereal waves, ex- 
by their vibrations, and which transmit themsi-lves to th« 

I. Ilut these vibtalions of the culuri want themselves to bi 
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exciteil by B light enclosing ray s in their keeping. In tbisrc- 
sunot, llie wliile tiglit can alone remlei- riaibls Ihe proper color of 
the wiiolo body, liecausa each one finds there mya capabln of eK- 
citing its vibrations. From thence if, in a atnilio rccGiving the 
light from above, the red, orange, and jellow of u pictni'o appear 
obscure and black in the twilight, apparently the faint ciepuiiculnr 
light of the raised part of the heavens does not send rays vibrating 
tn unison with these colors; ami if, on the caolrary, the violet, blue, 
uid green are bright, it is because some r.iys in unison with 
theronave penetrated into the stodio. Or, indeed, at sunset, the 
elevated region of the" heavens furnish, according to Father 
Seccbi, a shortened atmospheric spectmin, destitute of red, 
orange, and yellow, and enclosing only green, blue, and violet, 
doubtless because tlie atmospheric prism refracts unlytowards ihe 
earth mys of the greatest refrangibility. From thence, as the 
fnuigibilily of the rays auo;oient with the rapidity of tlieir vibnu 
tJOD, the aosence of the red, orange, and yellow ruys, in the zenith 
ereptiscalar spectrum, is due to the insufficient vibratory rapidity 
of these niys. On the contrary, tbio green, blue, and vmlet rays 
owe their presence in the zenith crepuscniar spectrum to their 
greater refrangibility due to their greater vibratory rapidity. 

2. Came of the Vncqaal PhoioijraphK Work of the Colon, — 
The photographer transfers iu black, Ihe red, orange, and yellow 
of (V piomre, and in milky-white the blue, indigo, and violet. It 
is the same with the photographs after nature. Now theao Infideli- 
tfPS result necessarily from the unequal pliotorraphio work of the 
colors, for the pictures of monochromatic oojects, of edifices, 
statues, in gray, are perfectly faithful. In a monochromatio 
pftiDting, the luminous vibrations a.re all In unison, and have the 
same amplitude under the same bright li^ht. Now the efficient 
~rork corresponding to the photographic impression represents, 
try part of the picture, an even nmoiint of quick vibratory 
absorbed. From thence the duration of the work will be 
reciprocal to the sensibiiily of the photogntplilc retina, and, with 
equal sensibility, this duration will be reciprocal to the amplitude 
Of the Tibrations, or to the intensity of the light; in short, in equal 
intensity with the light, the duration of the efficient work will be 
reciprDcal to the rapidity of the vlbi-atlons, and, in consequence, 
* " the refrangibility of the gray color, for it must be operated by 
1 same number of vibrations for eacli color, if all have the same 
iratoiy amplitude. Thence, the more rapid vibrations of the 
'more refran^ble colors achieve their efficacious work In a less 
lime than the slower vibration of the less refrangible colora; and 
ibey cannot impose, with impunity, the xamo dunktion to the pho- 
tographio work of all the colors. For if this duration was regu- 
lar ui>on the middle color of the speetrura, or upon the cfficjieions 
work of the gi'cen, the vihi'ations of which are more rapid than 
those of the yellow, orange, and red, tliese last colors, not having 
been able to achieve tffir efficacious work, will be obscured with 
black in their positive image; on the contrarv, the more rapid 
Tlbmtions of the blue, indigo, and violet, finish their effleacious 
Work before the green, tlieir excessive vibrations "NWWw-Na sw*^ 
IS 
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Thus the slowness 



! vibratloDB of tbe red, urnoge. aud yellow is the cause of 
obseoiity, in pliotograpliy as in the crepusoule light, aod 

.__. .-J!.-- .!■ ... _....... ^ijjjg ^f jIji^ hlae, iniiigo, andvio- 

I' cloudy appearance, as well in 
n the gliramei' of the erepuxcute. — Oomptet Rm- 




A NEW POLARIZING PRISM. 

It is a troDEh, parallelopipedon in form, of glass filled with sul- 
phuret of curbon, nnd in which is placed, with a Buitable iuulina- 
ijou, a very thin plate of Bpar, All natural lumlnoua i-ays tend Ut 
deuompoae in the spar into two rays, — the one ordinary, and bbe 
other extrnordinitry ; but as tho index of this last ray la inferior 
to that of the sutphuret of carbon, it la tuially reflected, and the 
ordinary ray alone traverses the trough, and is polavized in iiie 
plane of incidence. Thia apparatus replaces successfully tlie 
priMn of Nicol in all its uses ; and as it requires only a very Uiio 
plate of spar, it is cheap, and affords a wide field of Tision. — J(. 
Jamin.— Comptw Eendm, Feb. 1. ir"" 



COUPLEUENTART COLORS. 

Complementary colors, by ri^floctcd and tranBmittcd light, ore 
admii'ably shown by a simple arrangement, to which uttentiou 
has been called by Prof. E. C, Piekcnng, of Boston. A plate of 
glass is coated with a layer of the violet-colored ink, made from 
aniline color, now much used, and this fluid is allowed \» dty 
apon it. If we then place thia in such' a position that light ia re- 
" " " will ; " " "■ 



t 



fleeted (rota its surface to our eyes it will appear of a melallic 

i;olden color, aa though coated with a gold bronze ; but if we 
iiok through it ut the light, the color will be a very riih purple. 
There are many other bodies having a similar action, but in nooe 
that we know of is it so striking as in this. 

Thus, glass flashed with silver has a green color by reflected, 
and an orange-red by transmitted light. Salts of the sesquioxide 
of chromium, which are green by reflected, are red by transmitted 
light ; a solution of ordinary litmus ia blue by reflected, but red by 
tranamitted light. — JoumaL of tlie Frarikiin IJislUale, Apm, 



i 



Morren has found that by employing a s^ctroscope of 5 prisma 
of highly dispersive flint-glass, absolution linos are distinctly viai- 
We in tlie apectruin of ligiit which has traversed a tube fllled witii 
clilotine two metres in length. The lines begin to be viiiibla in 
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IP part of the apectrian near b. They vary iii intensity, fiiio- 
!■»■. and mode of jrroapiDg:, and exhibit eome elight free spaces. 
hej have DO regular order, and extend beyond the my F toward 
le ray 2.110 of Kirehlioff's scale. In this lost ijortioa they are 
ery nnmerons and almost equidstant. The solar spectrum 
roper eontimies visible ta far as 3,210, but after ibat the light ii 
Jinpleteiv absorbed. Chlorine, therefore, absorbs the colored 
ortion o^the spectrum, where tho chemical rays arc most abun- 



SOUE raENOMEKA OF DECOMPOSmON PRODDOED BI LIGHT. 

M, Morren.in the "Comptes Rendu8,"of Aug. 9, 1869, in rcfer- 
Jng to Tyndnll'a late researches on tho vapors of different bodies 
BbmiUed to light, says : — 

•* If s bod^ forma and maintmrta itself in ceitain andulatory 
, auditions, it is necessary that the oscillations of tlie atoms whien 
Dnstjtnle iU molecule should be different from those of the me- 
n where the body has been prod uccd. But if llie body is trans- 
torted into another medium, where vibrations synehronous with 
atoms ai-e pi-oduced, the vibrations of these last be- 
energetic, and the live force, which they occnmulate, 
thus becoming considerable, tho atoms are thrown to a distance 
4om each otlier greater than the radius of their sphere of action. 
>Xho atomic edifice, previously formed, is demolished; the a 
■reserving their special attraetiona for a new edifice, pos 
B the conditions of oscillation wliicii surround tbem, consequently 
lot possessing longer the same synchronous oscillation as those 
tt the mediara." 

Wo refer the reader to the "Comptes Rendus," of Aug. 9, 
1669, for a more extended exposition by M. Mocren ; he says, in 
iddiiiou, that the acid-sulphate of quinine placed between two 
dates of glass, and of a tbieLnesa of from 4 to fi millimetres, af- 
Rtrda an admirable screen for cutting olf chemical rays, and can 
e advantageously the yellow glass of the photographer. 



A. HEW THSRUO-EI,eCTKIC PILE. 

This apparatus is formed of CO elements; these elements are 

)m]H>sed of little bars of galena, or autphurot of lead (aulphure 

natural lie plomb). and some plates of sheet iron ; the bare are 40 

iniiliiuetres in length, and 8 in thickness ; the plates of iron Jj5 

~~iitlimetres in length to 8 In breadth, and Gmm. in thickness. 

I tbma couples the galena is tlie electro-negative element, the 

— the electro-positive. Tlic form of the bars is such, that in 

ng tliem side by side they form a erown of 12 couples, tlie 

;erior of which b formed by tho extremities, which are heated. 

_ re oouples are united in teniuon by a soldering of tin. They are 

isolated tiKim one anothei- by some thin plates of mica. In su- 

- 'rposing iijion each otbtT5 of these crowns, one toTnw a baitevY 




ANNUAL OF aClENTlFIC DISCO VEItl. 

of 60 couples. These crowns arc isolated, and spnc«d between by 
washers of amiantliua, the whole 13 stronjjly botmd, by means of 
3 iron piiis, between two circles of iron. The piles ooustitate then 
a hollow cylinder, the interior of which it is necessary to heat. 
The cooling of (he junetiona, the tempvratui'e of which ought to 
be re(;y low, is effected by simple railiatlon in the ajr. The inte- 
rior cylioder tneasnrea 50 millimeitres in diameter to as mach in 
lieia;bl; the heated surfjice is, therefore, 78 square centimetres. 

The apparatus is heated by gas, by means of a special burner, 
which is, properly speaking, only an iron cylinder of 56 millime- 
tres in diiimetcr, closed at the tup, opened at the b.ise, and 
]iicii;ed by little holes upon ita convex surface. This cylinder is 
placed in the centre of the pile. A pipe, pierced with little holes, 
sun'ounds this cylinder, and distributes the gas in a uniform man- 
ner around it. 

The gas, arriving opposite tlie holes of the burner, meets the 
air, which is blown out by the drauglit from the iron pipe which 
surmounts the apparatus. Each hole of the burner accordingly 
forms a blow-pipe, tlie flame-point of wbiub atrikea the opposite 
side. 

Forty couples of e^alena and U'on have nn electro-motive force 
neighboring that uFa Bunsen element. The apparatus that we 
have descrtbod then possesses a force equivalent to one and a half 
that of a fiuusen element. Between tlie two electrodes quiUi visible 
sparks are obtained. The current I'eddens a platinum thread of 
Smni. in diameter ata distance of S6 mildmetrea; it decomposes 



Thia pile working during 6 consecutive hours consumed 785 
liti'ea of eas, at a cost of nearly two centimes and a half per hour. 

M, Eura. Bocqucrel, in some observations on the above pile, 
says; "The results obtained with the preceding pile, the dimen- 
eiona of which are restrained, which oners some interest in a sci- 
entific point of view, and which is of easy use, show that the 
thermo-electric piles are not yet so economic as one supposes. 
It is trne that the heat produced by the bnmer can be better util- 
ized by putting a greater number of elements around the chim- 
ney ; ))Ut, in this condition, as bappens with the other thermo-elec- 
tric piles, the portion of the heat which is .utilized in the produo- 
1 1)1' the thermo-electric current is only a small fraction of that 



which is communicated to the elements. The 
the heat ia lost by radiation. — Gompta Eeadiu, 



B grea 
ifayO 



ACTION OF HEAT UPON THE ELECTROMOTIVE FORCE OF PII3S. 

Heat exercises a very variable influence upon the electromotive 

force of piles. 
The results of the researchca of M. Crova are : — 
1. That the electromotive force of the elements of the first kind 

(the Daniell type) diminishes regularly when the tvmperatore 



HATCBAL PffiLOsOPer. 149 

S. Tbnt tliat of the clcmenM at the second kind (Uiii Grove type) 
uUKnienta with the lemperalure. 

ii. Tbat tiiat of the Sra^c type is inilepentlcat of tiic varintioaa 
of tf^mpcmtui-c. Id order to verify those rcsulLi, it siifflui'S to 
oppo.sc pole to pole two eleiueata qtiita identical, ami to place in 
ttie circuit a galvanometer, the needle of which puiots to zero. 
By faeotiDv one of the elcnieDM with anitable pi-ceautions, ihe 
needle will deviate in n permanent manner, in a sense which 
varies with the nature of the element. — Comptca Sendia, i'eb. 22. 
1S69. 

DCKATIOM OF ELECTRIC DISCSAR0E8. 

In the lost nnmberof"Si]Iiman'sJournal" wenoticean admira- 
ble paper by Prof. O. N. Rood on the nbove subject. His tippa- 
ralns, in generalarrangement, resembled that tued by Wheatstone 
ill his remarkable experiments fur determining the velocity of 
electric condnctiou, wliieb were, no doubt, ihu basis of all similar 
processes for the measurement of extremely small intervals of 
time which have been since devised. The improvement inCro- 
dncied bv Prof. Rood consists chiefly in throwing the image of the 

Cipsrk elongated by the rotating mirror, by means of a lens, on a 
ate of ground or polished glass, mid viewing it with a ma^nifT- 
g lens. There were, besides, various ingenious devices in tne 
details of Htnicture and arrangement, such as have distinguished 
Other investigations of this eminent physicist. As a result of 
mrions experiments, Prof. Rood finds, in the fii'St place, that the 
dlachargu from a Leyden jarcbarged by an induction eoilisoom- 
powd of three parts or successive acts, — a white dash, a brown- 
{tb-yellow gleam, tmd a fain to i' and more lasting glow, which. 
With brass electrodes, is green, und with platlna gray in color. 
The dm-alion of the entire phenomena ia from .000017 to .000050 
Moonda, that ia, 17 to 60 milliontha of a second; the dui-ation of 
■be white and yellow ligbt together, 6 to 8 miUionths; and tlie 
danitiun of the wbite flmb less tba.n 2i hundred millioaths of a, 
second. 



ARTtFICIAI. COLORATIOK OP TBE ELBCTniO SPABK. 

Mr. B. Becquerel has shown that the electric spark may be di- 
versely and beautifully colored by being made to pass through 
Mlinc solutions. If an electrical spark from an inductive apparii- 
|lu be made to pass into the extremity of a platinum wire sus- 
Mtided over the surface of the solution of a salt, this spark will 
BOqnirs Special coloration according to the chemical composition 
of the solution traversed. The saline solutions are best conccn- 
trnted, and the platinum wire positive. The experiment is reoil- 
ily pn-lormed in a glass tube. 

8<tlt« of strontb wiU color the spark rod ; chloride of sodium, 
yellow ; chloride of copper, bluish green, etc, 

ITliu light from these sparks, analyaej by the Bpectxoscopc, fur- 
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AK^XAX or SCtEimFtC DISCOTECT. 



KAGNETISK. 

M. Trtve, in pnrsnm^ his researches on magnetieiii, bfis etm- 
cL'ived the design of eubmlUixis cast iron to an electro-magnetio 
inOuonce. 

In the axis of a powerful bobtiin. he has placed a mould willi 
sand, wbicb receives the jet of melted iron; ihea he made an en- 
ergetic current from 12 coaples of Bun^en's pass through it; ht 
placed, at some distance from that, a small ^lindcr of the Bans 
melted iron, withdrawn from all magnetic influence. Ab Booit •■ 
the cooling process was complete, he took the moulds, broke iM 
cylinders, and examined the f^rain of each of them. MM. Do*- 
zb\, iron- founders, have immediately studied it, and have fotuid 
no iliffcrence in crystalliEation, Two smaller patterns have been 
exactly measured by M. Deleuil, which liave only shown the 
trifling differtince of 3 milligrammes in their weight. An impor- 
tant fact is, however, revealed by these first attempts. The pres- 
ence of a pauxTful magnetitm in l/ie eailing, from its liquid atxte 
answered to l.SUO derrees, until the cooling was complete. Ttw 
cylinder of cast iron.liardly cold, attracted very stroDelj a lango 
bar of iron. It has remaiocd magnctiKed siace its soliiniicatioa, 
magnetizing feebly, it ia tinie, but, in short, cbarocteriKed by iu 
two poles. It ia proved, then, that no incompatibility exists be- 
tween heat and magnetism, that is to say, that iron can be mag- 
netized at any ttrnperaftire, when the action is constant, as m 
the experiment written above. M. Fayo, in the session of the IGth 
of August, 18Co, had shown a remarkable result, which is not 
without analogy to that which wo have just shown. 

After having dissolved in an ouid some soil iron, destitute of 
restraining force, and having deposited it in a thin layer upon Uie 
surface of a sheet of copper, the illustrious acadcmiuiau estab- 
lished in this iron, chemically pure (hut rough and broken), a t6- 
flti-oining faculty so energetic, that it has been able to heat a pUte 
thus prepared to the point of fusion of red copper itself, without 
mokiagthe magnetism disappear that it had first commimicatcd 
to it. This plate baa preserved its magnetism to this day. . . . 
If now, as these analogous results tend to show, teraperalure 
high or low is not incompatible with the existence of magnetisni. 
tehcn Ihefirtl eaute ia periislent, as in Uic case of the earth, perpet- 
ually submitted to the uction of the currents which envelop it 
ttoax oast to west, tliei-e would be some reason to accord more ot 
probability to the byiwthosis of central magnetism, which ex- 
plains more completely the Tariutton and the inclination of tha 
magnetic needle, or, indeed, the centre might be magnetic, wbat- 
evur tlio temperature, might ic not be tliis perpetual magaetisra In 
rotation from west to east, which determines in the surrounding 
atmosphere the currents from east to wes^ which have been 
cstnblisbed by ^mpftrc ? -— Gompttt Jtmdus, Feb. I, 1869. ^B 
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TELEGRAPH LIHEB AND THE ACBOOA BOBEALI8. 

Mr. Geor^o B, Pj-eseott. well known aa an ekctiician and 
aalhor of valuable works on the tele^iph, mitkes tho rollowing 
interesting explaoiition of a phenomenoa noted In tlio cuse o? 
a recent auroral displn.v : — 

"On the cv-cnlngof the I5tb of April a magnetic storm of un- 
usual force prevaikd over Ibe cntii-c Dorthcrn section of the coun* 
tty, whicli BO Beriousiy aETected the operation of the wires thnt, 
mi some circuits, they could only bo worlced by tokins off tlis 
batteries and employing the anronil cm'rcnt instead. The eOect 
oTthis^reatdisturbiuiceof the earth's magnetism was manifustcd 
vitb puticular power upon tlio wires between New York nnd 
Boston, and for several hours the lines upon this route depended 
entirely npon this abnormal power for their working current. 

^l>llring the previLlencc of this sbjrin, howovor, I o^rated upon 
two wires between tho above cIiIl's by a. plan which rendered 
lliem aa tree from the effects of th«se earth currents as a looul 
circuit. 
" Every one has observed that the auroral current comes in 
waves of ever-changing polari^, oorrespondtng in length and 
direction with the scintillations of tbe visible aurora. Sometimes 
tbeie waves continue bnt a few eeeonds, and sometimes for a 
loDger time ; but their constant change of polarity prevents tlio 
HMuwessfol operation of a wire, beiJause at one moment the auro- 
HmI wave may an-^ent the strength of cuiTcnl on the line, while 
^H| the next it entirely neutralizes it. Thcrcl'orc, it has frequently 
Bween foond advisable to remove the batteries entirely, nnd work 
Unirith the auroral current alone. But tho operation of the lines in 
tUs manner is very unsatisfactory, owing to the unccrtiun and 
fitful character of this force ; and, therefore, any fensible plan bv 
Wfaloh tlie wires may be worked under such circumstances is 
vorthy of adoption. 

** Tiie plan by which I overcame the difiiculties arising Irom 
the disturbance of the earth's magnetism was by disconnecting 
two wires from the eaith at Boston, and eonneciiug them to- 
gether, while I gi'ounded Ihem both at New York, thus forminf; 
a loop extending from New York to Boston. As tlie two wires 
were botli upon the same supports, tho auroi-al wave travelled over 
«ach in tho same direction, and, by nniting the two wires at one 
ood, the auroral influence upon one wire was made to ncutrolize 
It npon the other, and thus the wires were lett entirely ii-ee. 
'OfcDurso it makes no difTorenco how often the polarity of 
« auroral current changes, or how much the strength of tliis 
Trent may vaiy, since the direction of the current, and its 
eneth, change as much upon one wire as tho other, and there- 
e &e cnrreut upon one always exactly equals and neutralixes 
o other." 
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INSULATION OF TOE ATLANTIC CABLE. 

The "Boston Jounial of Clicmisti'y " asserts, on Uie autjioril; 
of a gentleman ialimntel; connected with the workiug or tha 
Atlantic Telegrapli C^blo, thnt the inanlation is growing moaMf 
more perfect, and that the hrat cable, laid 4 years Gince, leolia 
less tbiin the lost one. Tho loss, ot the present time, does not 
reach hal/of one per cenl. upon both enables. Tliis is surpniriog, 
and vety encoai'a'^g to the owners of the tine. The extnsie 
cold of tlie decp-aea basin, in which tbe wires repose, is favorabk 
to the retention of the eleotrical impulses in the chamicl provided 
for them. The time consumed in charging and discliargiog tb« 
condoctors is a bar to rapid communication ; bat this is to be over- 
come by new methods of insulation. A device has recently bean 
brought forward which promises to fully remove thia obstacle, oiUl 
thus enable snbmarine cables to perform double tho work in the 
same length of time. The success of deep-sea cables is now fully 
assured, and we may look for a hirge iacreoae in the number dur- 
ing the nest quarter of a century. 

HAGKETISM. 

The French Academy of Sciences has received a paper from lf> 
J. Jamiu, in which he shows that ma<;neti3m may be condensed, 
just hke electricity. Having, lor some special purposes, had a 
lar^ liorse-ahoe magnet made, consisting of 10 lamintc of per- 
feoLly homogeneous steel, each weighing 10 kilogrammes, be 
suspended it to a hook attocbed to a strong beam, and, having 
wound copper wire around each of the lega, which were turned 
downwards, he put the latter into commonication witli a battery 
of AO of fiunson's elements, by which means tbe horse-shoe might 
be magnetbied, eitiier positively or ncgatircij, at pleasure. The 
varntions were indicated by a small Horizontal needle, situated 
in tho plane of tlie poles. There \ns, farther, a series of iron 
plates, which could be sepanitcly applied to each of Ihu hunins. 
Before attaching any of the latter, tlie electric current was driven 
through the apparatus for a few minutes, and then interrupted, 
whereby the iuai;nct acquired its first degree of saturation, 
marked by a ceitain deviation of the needle. One of the iron 
plates (asu ally called "contacts") was then pat on, and it sap- 
ported a weight of 140 kilogt-ommes. A second trial was now 
made: and, Uie current having passed through again for a few 
seconds, it was found tliatthe Tiorae-ahoe would support SOO lulo- 
grammes, instead of HO. The number of contacts being now 
iiicreased to 6, which together, in the natural state, supported 
120 kilogrammes, it w:is loutj d, after the passage of the current, 
that they could support tbe en ormous weight of 1180 kilogramraBs, 
which Uiey did for tho apace of a full week. No soouit, how- 
ever, were the contacts tukuu off tlian Uiu Uorse-shoc returned 
to ita usual permanent strength of HO kilogrammes. This 
tends to show that magaotiam may be condensed like e 
for a short period. 




KATOKAL PUILOaOPUY. 
ELECTRICITT AND THE PCLSE. 

At the meetiDg of tha American A.S90ciatioa ttt Snleni, aflcr 
explaining the improvemenU in the (tingnosis of nneurisms which 
Ilio case bod sug^vated, Dr. Upham proceeded, with the aid of 
the t«l«gn>ph and magnesium light, to render niidible and visible 
the pnls&tiona of patients in the City Hospital in Boston ; Mr. 
Fanner having cliarge of the telegraph iustiniments in the lecture- 
room, Mr. Stearna at the City Uospitnl, and Dr. Knight, assisted 
' 7 the iDternes of the hospital, taking the medical direction, 

he Franklin TeWniph Companj placed their entira line be- 
tween Salem and New York at the disposal of tlie Association, 
and every pulse-elick of the magnet was hoard simultaneously at 
every station on the entire line. 
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We have recorded bo many improvements (as they are all 
e.tlled) in galvanic liattcrics, that tlie number and variety be- 
come bewildoring. The last we meet with is that suggested by 
Biittger, who proposes to substiluta metallic antimony lor carbon. 
An amalgamated zinc plate is immersed inastrong solution ofoum- 
mon suit and sulphate of magnesia. The antimony, like the car- 
bon, is placed in a porous pot, but the liquid unod is dilute sul- 
pbario add. A combination of this arrangement is said to give a 
atmnger and more lasting current Lhiin a cell of Daniell's battery. 
— Mtehaaiei^ Magatine. 



M. S. Mennier proposes to make use of the well-known experi- 
__eiit of t.ei el iten berg's electric figures to separate from each 
ottier tlie divers mincralogical constituents of some kinds of rock. 
We briefly remind onr readers that the experiment alluded to con- 
sMb In charging with electricity a cake of reain or sealing-wax, 
by means of a previously charged Leyden jar ; it is thus possible 
lo charge certain portions of the cake with positive, others with 
nezntive, electilcity. In order to exhibit this to sight it is usual 
to ulow, by means of a small pair of bellows, on to the cake of 
the resin, a mixture of very finely powdered red lead and sul- 
phnr ; the friction, on leaving the noEzle, causes the powders to 
Iwcoine electrified, and the sulphnr, being negatively electric, ia 
attracted by the curved figures positively electric on the cuke, 
while the red load follows the opposite course. M. Meunier has 
tried thus to separate suluhur-benring trachite into its mineral 



-onstituentd, and snccecded perfectly m getting the sulphide and 
Beldspar from eaeli other ; he states that he has equally well svio- 
ceeded with rocks made up of two different silienles, — Cotmot. 



ANNtJAI. OF SCIENTIFIC DISCOVERr. 
CBLOatDB OF SILVER FILB. 

This pile, inclosed in ft nibber-box hermetically closed, 
advantageously replace the bulky apparatus calleii 
currenta, which nre oniinarlly cniplo;ri?d in nmdfcal pmctioe. A 
buttery of 42 couples of chloride of silver correspona, In eloctra- 
motivo Ibrco and inlensilj, to 34 of iha sulphate of copper couplet 
of Romook, and to the volume and weight of one only of these 
hist. 

It can render great service in inflaming mines, torpedoes, vie. 
AtLiclied to a bobbin of Bahnikorff it can serve in the case of n- 
flammationa; it can also replace the electropliorus of chomicnJ 
laboratories. Its uae is indicated on the electric telegraph in sig^ 
nalizingan accident, or in notifjing of danger. — OompUt Bavku, 



TELOCITT OF KLECTKIO CURBEHT3. 

At the meeting of the American Association at Snlom. Pn>f. O. 
W. Hon^h, director of the Dudley Observatory, i-cad a popei 
'■ On the velocity of the £tectric Current over Telegraph Wires," i 

He stated that the law of apparent velocity was directly pro- 
portional to the magnetic force of the current. This was abowD 
to be the fact from a large number of experiments made over I 
lines of different lengths. Uc also stated that the real velocin I 
of tlie wave had never been measured, but the velocity observM I 
was due to the difference of mechanical effects produced by the ' 
cuirent when the line was opened at alternate coda. I 



eij:ctkio spark figures. 

Mr. E. W. Blake, Jr., described a new method of hie own dia- 
oovery, of producing by the eleclric apark figures similar to those 
of Leichtenberg. Warming a plate of tin or mloa upon which 
pitch had been allowed to fall up to the softening point of the 
pituii, the communication of the electric snark produces a star- 
shaped figure from positive electricity, antl cii'cles from negative 
electricity. Leichten berg's process pi-eparea the pitch by covering 
it with some fine powder. No impression is prouaoed npoa cold 

K licit. Rasin ana sealing-wax give good impresfoona, but the 
est come from common pilch or Burgundy pitch. It is cssentft' 
tliiit the under side of the plate be held to the flame. — Mt*tmgM 
Vm Am. Alt. 
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In the same manner that the investigations and discoveries of 
20 yeiu-s ago have proved that the so-called caloric fluid has a 
cxifitenco, and that bent is only a ' ' ' " 
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tnnHon of its particles ; so tfae inTeetigntionB of the present day 
prove tlint Ibe so-called electric fluiil bus do existence, nod lliat 
ereii elcctricitv is nothiug more tha.n a state of matter, — another 
node of motion of its molecules. Without matter there is no 
ck'ctricity, ae niil be pi-oved bj this little glnss tube, in which the 
vacuum is so perfect that no electricity can possibly pass through 
it, notwithstanding Ilio ends of the two platinum wires melted in 
the giftss, and projecting outside ou both ends, and which con- 
duct the electricity interiorly, are only one-quarter of an inch 
niiurt. I have hcra a similar tube filled with common atmospheric 
air. the ends of the wires are also one-quarter of an inch apart, 
aod may be separated a half or a whole inch, but the electric 
current will be seen in tlie form of sparks to pass c:isUy between 
thd wires, and lo charge this Leyden jar. I have here also a so- 
catUod Goisler tube, in which the ends of the wires are separated 
to the distance of 20 inches, and Llirough which the electric cur- 
rent could not pass at all while filled with air ; but the air in it is 
rnrefied to such a degree as to make it a good conductor of 
electricity, and you see the current pass not in sparks, as in the 
second tube filled with common air, but as a glowing fire, re- 
•embling the northern light; through this tube, also, we can 
charge Uiis Lcyden jar. Througb the first tube, in which, by 
ereat precautions, an almost pertect vacuum has been prodnceo, 
Uiero IS not only no cuiTent seen to pass, but it is inipossible to 
load this Leyden jar when the tubo is interposed between tbe jar 
and tbe machine developing the electricity. 

The veriBcatiOD of the passage or non-passage of the electric 
current by means of this charge in the j-m; obtained or not ob- 
tained, is important, as otherwise it would be doubted if the 
electricity passed invisibly through the vacuum. 

This striking and novel expei'itni;nt, demonstrating the im- 
possibility that an electric current can overlap a really empty 
epace, even to the small distance of only one-quarter inch, 
proTea that there are two errors in our present theory of 
■ — iciw. First, that the transmission of electricity Id vacuo, 
:led, is really a transmission through rarefied air or gas, 
being gpod conductors; cocnmon air, we know, is a bad 
idnclor. The vacuum is proved by this new experiment to be 
«n absolute non-conductor. Secondly, this experiment proves 
tliat if that which we call cleotrio4tj was really a fluid distinct 
from common matter, there is no reason why it should not over- 
lap tho small emp^ space of a quarter of an inch. Aa we saw, 
I jKWever, that electncity cannot possibly overlap that small space, 
got be transmitted where no matter exists, wo ate forced to the 
BoBolnsion that the phenomena of electricity are not due to a 
faecoliar fluid, which moves rapidly through conducting media, 
Pnit that tbe propagation is effected by peculiar motions of the 
Fnolecules, which, being rapidly transmitted from molecule to 
'Oialecnlc in the conducting body, form that which we call elec- 
■ftio mirrenta. In short, that electricity is transmitted like sound, 
iy some kind uf waves, undulations, or rotations, only with 
uiiicli greater velocity. In f;u:t, there cxials as l\U.\o i '' ' 



li 



ANNUAL OF SCIENTIFIC WISCOTERr. 

adopt a special electric Quid to exptnin the eiootrio pheaomeD*, 

ns there esiats to adopt a special soDorous fluid to explain tlie 
noousUc pbeuomeaa. — Scitntijle American. 



BUBairrUTE for copper in the danieli^ battekt. 

Pew persons, in experimenting upon Toltaic combinations, eyer 
consider economy in Uieir consintclion, and expei-imeoU wbich 
tend to cheapen their first cost should be mode public. 

An expensive part of the Daniells battery is the copper plate, 
the cost of whiub can be reduced two-thirds, in the Ibllowiiig 

Procure sheets of the ordinaty sheet tin of commerce, bri^ilai 
nnd pinnge into a very weak copper plating solution, in contiM- 
tion with a Toltftic battery -of very low quantity. In 15 to U 
hours a tenacious tilm of copper will have been deposited Dpoa 
the tin, and the plate eun tlien be bent in shape suitable for a 
Daniclis battery. — Telegraph. 



THE " WAVE TIUE C 



' THE ELECTRIC TELEGRAPH. 



II comparatively short loop, extending fixiu Cambridge to BuSato 
;iiid back, and then to extend the looos successively to Chicago, 
Oiuaha, Salt Lake, Virginia City, and Bunlly to San Prancisoo. 
I'lie plan was put into execution on the nights of Febmaiy 28th 
and March 7th, and in both instances the results were extremely 
euccessrul. It was quite fascinating to stand before two iostn- 
ments, a few inches apart, and to see and hear a signal made npoD 
one, repeated upon the other in a fraction of a second, aRer bar- 
ing traversed a distance of over 7,000 miles. 

" Below is given a table which shows the time, to hundredUii 
of seconds, occupied by a signal passing fi-om Cambridge to esdi 
of the stations and back. Tho nnrabers of repeaters in the dr- 
cuits are also given : — 



ToSslCLskOBQdniUin, . 
To Virginia Cil; mhA retnm. 
To San PruwiMKi uid rctom. 



" The actual time of transmission from Ciimbridgo to San Fran- 
ico and back does not probably exceed three-tenths of a sec- 
d : the ' armature times ' of the IS n^peutere. in all probaUli^, 
lount to four or five tenths of a second." 
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Ilerr Paaixtite htis been tnakiDg experiments fram which he oon- 
clndKS tliat thiTC is no relation between llic coniluctibility for 
beat aud that for electricity. Ho tins expcrimcutcd un the fol- 
lowing substances, and hns found lli.it tiiey hiive the following 
order in point of conduciibility of heat and eioctriciiy: — Heat: 
Uerouty, water, sulphate of copper, sulphuric acid, sulphate of 
zino> solution of sea salt. Electricrity : Meivui-y, sulphuric acid, 
■oluljon of sea-salt, BUlphnte of zino, sulphate of copper, water. 



Prof. G. W. Hough, in his recent report as Director of the 
Dudley ObaerTatory at Albany. N. Y., gives the conolusions ar- 
rived at, after a series oX experime:nts with galvanic batteiies, as 
follows: t. In thesulphate of copfwr battery (Daniells' form), the 
'|lriDcipal cnuse of decline in the stt-ength of the electric current 
IS doe to the formation of tlie sulphate of zinc. 2. The quantity 
of electricity flowing in the external circuit depends on tiio spe- 
cific gravity of the sulphate of zino solution. 3. When the sul- 
phate of xinr solution approaches saturaliun, |>olnriz!ition takes 
place in the battery itself, and, atthougli electric motive force re- 
mains the 6arae, the internal resistance may be increased more 
than a hundred titues. 4. The sulphate of line solution (or any 
fluid about the sine) is useful only tts a conductor of electricity. 
HL nw copper, or ni'gative metal, is useful only as a conductor; 
^Bnoe il CUD be replaced by any negative metal, even by zlno it- 
Hplf. 6. The internal resistance of the battery has been sepa- 
fEted into two parts, namely, that due to l.be porous cell and tnat 
^flue lo Un' liquids employed. The specilie resistance of the liquids 
Was found tn be 13 ; that for a siuall clay cell 17, and for a leather 
cell 7 ; since the resistance of tiie leather cell is Icsa than one- 
balf that of a clay cell, we have used it in the construction of bat- 
teries, as the quantity of electricitj is nearly doDblcd, without 
any increase of the surface. For the negiitivo metal, in |)1aci; of 
tl]« cupper bei'etofore employed, we have used sheet lead. The 
investigations have enabled us to compute, with great preciBion, 
the length of time a battery will generate its normal quantity of 
eleelridty, provided the amount of electricitv flowing in the ex- 
ternal cirenti is known, and the capacity of t^e vessel holding the 
Bulphnte of zinc solution is determined. The specilie gravity of 
the solpbale of zinc solution should not be loss than 16°, nor more 
(ban 30° Baumi. 

eOUKDS OF TEI.B01tAPB WIRES. 

Aa the cause of the sounds frequently heard to pi-oceed from 
Iho wires in the open air, it has been customary to accept the 
wind, and Its producing the sounding by direct vibration, simi- 
lar to those of the £olian harp. A different view of it, however, 
and one which will i-ccommcnd itaelf perhaps more generally, 
is given by a railroad officer in the " Austrian RaWyjws " - — • 
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lit! culla ob»eiTalion to the fact llmt one wlio gives bis vIqm 
attention to both tlio wires ami soundi will find tbut ifae latWr 
mitku their iippeni'ance likewise when there a a lotal ubsencs tt 
wiud, and in u quiL-t moniinf; In. winter, when the wires u 
covered with frust to tlie Lhiukness of a £uKQr> t^ey nevorlJ 
carrfed on lively vibrations and awinging nhilo the air was U 
quiet. The obeerver bad noticed Ibis Tor 18 years past, ai 
last was led to the real cause of tlie phenomenon. 

According to him, therefore, the vibrations are due, not U 
wind, but the cbanges of atmoapborio teinpei'ntui'e. and oepec 
through the action of cold, as lowering ot the lemperatnre ll 
duces a shurtenlng of the wires, extending over the whole lenf' 
of the conductor. A considerable amount of friotion is prodau 
on tbe aupporting bells; and tbis gives the explanation Cor f 
sounding both in the wires and the poles. This explanaUon « 
cuneui^ with Ibe fitct that polee bearing but one or a few w' 
|;ive off far louder sounds toaa when loaded with manj, ben 
m the latter ease the Tibralions produced must be lesft uaifonn 
and simultaneous. 



We extract from tlie " Chemical News" the following afaslraet 
of rt paper communicated to the KuyiU Society, by J. F. G«Miol«- 
F-U.S. : — 

" The length of the coil frum end [o end is 9 feet 10 Inohea, 
the diiimcter '2 feel; the whole is cased in ebonite; it standi 
two strung pillars covered with ebonite, the feet of tha 
being of u diameter of 22 inches. The ebonite lubus, etc., an 
hirgcst ever eonstnicted by the Silver Town Works, 

'■ The total weight of the great coll is 15 cwt., that of the 
Dite alone being 477 lbs. 

"The primary wire is made of copper of the bight 
i^, and weighs 145 lbs. ; the diameter of this wire is u.wxo im 
inch, and the length 3,770 yard». The number of revolutions 
the primal? wire round the core of soft iron is G,000, its amtD| 

)nt being 8, 6, and 13 strands. 

'• The total resistance of the primary is 2.301400 British Asm 

on units, and the resistance of llio primary conductors are : 
1 MHOlively, for three stninds, 0.733800 British Association onili 
[ «x, 0.3G6945 B.A. units ; twelve. 0.1834725 B.A. units. 

"The pHmaiy core consists of extremely soft straight ire 

ires 5 feet in length, and each wire, is 0.0625 of an incli in dian 
eter. The diameter of the combined wires is 4 inches, and tl 
weight of the core is 123 lbs. 
I •• The secondary wire is 150 miles in lensth ; it is covered wil 
' allk ttirongbout, and the average diameter is 0.015 of on inch. 

" The total weight of this wire is i>06 lbs., and the resistanoe . 
83.560 B.A. miits. The lengtli of the secondary coil is 55 iucli««, 
and the insulation throughout is calculuied to be 95 per cent. be> 
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pond thnt required. The iecondary vriri 
Kinuitj hy meaDS of an ebonite tube of oi 
— lu u)d 8 feet in lengtli. 

•• The length of the seuondnry coil is 64 inclies, the diameter is 
' incbea, and nithout the interim] ebnnitu tiitx: cuntiiining the 
ImaiT' wire and iron core it is a cylinder 19 inches in dinaieter 
id 6 inches thick. 

"Tlie coadenaer, made in tlie nsual mnnner with sheets of var- 
ied paper and tinfoil, is arranged in 6 parts, each containing 
superficial feet, or 760 aguai-o leet of tinfoil in the whole. 
A large and eubstantially mode contact breaker, detached 
B the great coil and worked by an independent e1ecti-D-mag~ 
was constructed, and worked very well with a comparatively 
lerate power of 10 or 20 large Bunsen's cells, when, however, 
tmtteTy was increased to 30 or 40 cells, it became unmoaage- 
le. 

"A Foncanlt break, with the platjnnm amalgam and alcohol 
ove It, wis now tried, and answered very muuh liettcr ihiin the 
Ordinarj[ contact lireakev; tliere was no longer any burning or 
destiiiction of the contact points, al though the great power ol the 
fastrament appeared to cause continued decomposition in the 
WaMr of the alcohol placed above the platingm amalgam; and 
every now and then the spirit was violently rejected, probably by 
VXpIoslon of tho mixed gases tAkitig place in the amalgam, in 
VMch they collected in babbles; tlie alcohol took fire constantly 
iRtd bad U^ba extinguished. A large and very strong glass resaet 
^ foot, nn inverted glass cell belonging to a bichromate battery) 
^^"^■s bored through, and the neck fitted into a cap with cement, a 
lick wire covered with platinum being inserted in tho bottom; 
la platinum amalgam was poured on this, and over it a pint or 
_are of alcohol; the contact wire was also very thick and pointed 
IVrith a thick stud of platinum, and, being attached to a spring, 
BontAct was easily mode and broken. Explosions did not occur, 
ibtshes of light could be seen between the amalgam and the 
Ucohol, and the height of the coltinin of the latter prevented the 

Rraible ejection of the spirit, which no longer took fire. The 
e»k was used for 8 hours in a continuous series of experiments, 
■ ''The Bnnsen's battery used in the experiments was made with 
lie largest porous cells that could be obtained, and each ciill cod- 
l^ned about one pint of nitric acid. 

"Some experiments were tried with the battery amtnged for 
Menaity, and used with the complete condenser of 750 square 
.JMt of tinfoil, and 1,600 square feet of paper. At first, 5 colts 
Were nsed, and these gave a spark 12 mchcs in length. The 
■Mmber of cells were gradually increased until 60 wtre in opera- 
fcrti. when a spark fram 28 to 29 inches in length was ob- 
Iwned. 

» '■ In order to ascertain whether any variation in tlie size of the 
condenser would affect the length of the spark, a number of ex- 
■rriments were tried ; and it was found that when half the con- 
lenseT was used the spark boreased in lougth up to 20 cells, but 
' « after. . » _ 



I 



160 ANNUAL OF SCIENTIFIC DISCOVEUT, 



"Experiments were now tried to ascertain whether koJ in- 
crease in the length of tlie spnrk could be obLiinod by armtginK 
the bntiery nnd the primary coil fur quantity, but no mntetid 
advantage was obtained by tbis arrangement; even where 9 
groups of cells were connected, a decrease in tlie length of the 
spark is observed wbon conipa-red with the 45 or 50 ct.-lls arranged 
for intensitj, the diiFurence being as 20 to 28. 

" The sp:irk obtained iVoiii the liirge cuil is thick and flame- 
like in its appcnrance, and tiicrefara it will bu alluded to as the 
'flaming spark.' 

"When the discharginff-point and circular plate are bronglit 
within 6 or 7 inches of eacTi other, the flaming nature of the spark 
becomes still more apparent. 

■'Two light-yellow flames curving upwards appear to connect 
the opposite poles. If a blast of air from a powerful bellows is 
directed agamst a flaming spark, tbo flaming portion can be 
blown away and increased in area, and thin, wiry sparks are now 
seen darting through it, sometimes in one continuous stream, at 
another time divided into three or more sparks, all following ibe 
direction in which the flame is blown. 

" The flaming spark is very hot, and, if passed through s^ 
bestos (supported on an insuLating pillar), quickly causes the 
latter to l>ecome red-bot. 

" When powdered charcoal la shaken from a pepper-box into 
the flaming spark in a vuitlcal line and in considerable quantities, 
the greater part of the light is obscured, and the whyle form of 
the flaming spark presenta the appearance of a black cloud with 
a line of brizhtly ignited particles fringing tlie bottom parts. If 
the charcoaf is dusted through in small quantities, each partjcla 
becomes ignited, like blowing charcoal into a hydrogen flame. 

"When the flaming spark is directed on to a ^lass plate, upon 
which a little solution of lithium cblorido is placed, the latter 
colors tlie flame upwards to the height of 3 or 4 inches in the 
most beautiful manner; and if the point of the discharge ia 
lipped with paper, or sponge moistened witli a little wdution of 
sooiuro chloride, the two colors (the yellow from the salt, and tha 
crimson from the lithium) meet each other, a neutral point being 
found about half way, and thus illustrating apparently the duM 
character of electiicity, and that -|- passes to — electrical, *~* 
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" Tlie flaming spark can be obtained In perfectly dry ait. 

" While passing through common air, if blown against i 
of damp litmus paper, the latter is rapidly changed red. 
order to ascertain whether the acid product was nitric acid, thfl 
flaming spark (9 or 10 inches in length) wna p:Lssud through a 
tube connected by a cork and bent tube with a bottle containing 
disUlled water, from which another tube passed to the air-pniop. 
On drawing the air slowly over tlie s^ark, and passing the former 
into the bottle, nitiio acid w&s obbiined in large quantities, so 
much so that it could be detected by the smell and bvste as wcU 
,8 by the ordinary tests. The popular notion that nitric aoid is 
' -->--■ '--' ,under-sU " - ■" ---' 



wa^'a piYidiiced during a thunder-Btoim would therefore ap] 
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B be correct. To detsTniine the effect of a coolmg surface on 
ho fluming spark, a hole one and one-hair inL'bes in diameter 
Uu bared through a thick block of Wenhara Lake ice, and the 
Dark passed through tho air in the tube of ii;e ; no change took 
uce, nnd the spark was still a Uamin;; one. 

" When the spnrk was received on the ice, it lost its flaming 
liaracter, aail became thin and wirj, spreading out in all direc- 

loDS. 

" If the dischardng wires were tipped with ice. the spark was 

Iwa^ flnniing wnan any Ihicknesj of air inti'rvened between 

" m. Even over the ice, it the spnrk passed a fi-action of nn 

h above the surface, it was always a flaming one, hut changed 

a the thin sp^rk when the point of iho discharging wire was 

"■•niBt into the ice. 

'■ If one of the discharn^ng wir«s of the great coil is brought 
9 the centre of a large swing looking-glass, and the other wire 
Oiuiected with the amalgam at the back, Ibe sparks are tliin and 
riry, arliorescent, and very bright ; the crackling noise of those 
^Khargea being quite different from that of the heavy thud or 
low delivered by the flaming spnrk. 

** When the discharging wire is brought close to the frame of 
la looking-glass, or if a suQicic-nl thickness of air inturvencs, 
ie spark ogiun becomes flaming; or, as sometimes oecnrs, if tlie 
^KhETgiag wire is placed about 5 inches fi-om the frame, llie 
|Mrfc U partly flaming and partly wiry, that ia, when it impinges 
It the gloss. 

"The spectrum is a continuous one with tho sodium line. 
"When the blast of air is used, and the wiry sparks made 
pparenU then tlie nitrogen lino appears. 
"The flaming spark has been ascribed by some experienced 
servers to the incandescence of the dust in the air, and espo- 
IrUt Bodiom chloride. 
"To ascertain whether the 'flaming spark' oould be obtained 
_ ilh a small number of cells, tho large ijuosen's battery was 
fednoed to 3 cells, and it was found tliat no appreciable spark 
Diild be proiiuced when the whole primary wire was used with 
BBS than 5 cells. 
* " By reducing the length of the primary wire, and using the 
' diviaioas separately, with 5 cells, the spark was wiry, and 
■T&ried from 4^ to 61 inches; with 10 cells it w.is wil'y, and varied 
ifrom 81 to 91 ; in the latter tlie spnik was slightly flaming. With 
**- cells tlie spark was sligbtlv flaming, and varied from 10 inches 
1I| inches. With 20 cells a flaming spark, vailing from 111 
sbva to ISi inches, was obtained. 

••When the two wires from the secondary coil are placed in 
■VAter, no spark is perceptible, oven when the wire was brought 
Wery close together, until tboy touch. 

" If the negativeawire is passed through a cork, on which a 
^^ ua talie (a lanip gloss) ia bsed containing a depth of 5 inches 
f water, and the positive wire is brought within naif an inch of 
L^ •.,.<>.«.. «f >k~ .,T.>». ;„ t},g tube^ It becomes red-hoi, and if 
I llio surface, t\ie wpyet -^art eft ^^lfil 
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tube is filled with u (leculiiir glow or liglit, nboundinv in Stoka^ 
raya. 



"The e 



periments with the vacuum tube, and especinlly Gas- 

ght be expected, very beautiful. When 

1 tube of considerable diameter, and convejing 



slot's Ciiscade, i 

a coal-gas VACUum kuuu ui •.uuoiuoiauiu unuuTJiivii, tiiiu <.uu' 

the full discharge from the secondary coil, is supported c 
powerful electro- maguet axially, the discharge is condeosed and 
Iieat is produced. 

"If placed equatorially, the heat increases greatly, and when 
the discharge is condensed and impin^s upon the sidea of the 
glass tube, it becomes too hot to touch, and if the experiment , 
was continued too long the tube would crack. 

" The enormous quantity of electricity of high tension which 
the coil evolves, when connected with a battery of 40 cells, ia 
shown by the rapidity with which it will charge a Leyden bat- 
teiy. 

" Under favorable circumstances, 3 contacts with the mercurial 
break will chai'go 40 square feet of glass. 

" On one occasion a series of 13 large Leyden jars arranged in 
cascade were discharged; the noise was great; and each time 
the spark (which was veiy[ condensed and brilliant^) struck the 
metallic disc, the latter emitted a. ringing sound, as if it had n- 
ceived a sharp blow from a small hammer, 

" The discharges were made from a point to a metallic disc; 
and when the former was positive the dense spark measured t'rum 
ISi to 18) inches, and fell to two and one-half inches when the 
met.allic plate was poaiiive and the point negative, 

" Variations of the Leyden-jar experiments were tried by con- 
necting the coil worked by a quantity battery of 25 -|- 25 oella 
with 6 Leyden jars arranged in cascade, and the spark obtained 
measured Si inches. 

" The same 6 jars connected with the eoil, when the 50 cells 
were arranged continuously for intensity, gave a spark of 13 
inches, of very great density and biilUancj." 
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TO BEGtSTERIHO VIBR&TlOSe. 



The laws which govern the vibration of cords or wires have 
been obtailied by comparing the sounds they produce with the 
notes of a syren. Without questioning the accuracy of tliiji 
method, it will Htill be desirable to obtain the laws of vibratioA 
without regard to tlie effects whicii vibrations produce ; a tHrttt 
registiy cannot fail to be more satisfactory. Now it is cleta that 
however rapid may be the vibrations of a cord, the velocity of tlia 
electric force is gi'oater; moreover, it ia not impossible to make » 
succession of electric impulses produce a correspondins; succes- 
sion of pa-manoit effects, which can bo seen and counted, so that 
if a vibrating body can be made to open and close an electric cur- 
rent, the electric foree may be depended on to register its vibnk 
tiona. Tiie practical questions are, first, How shall a, vibra^n^ 
bod/ be mode to open and close an electric cnrrent without haT> 
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ingits motioQ embarrassed P Second, Huw, io a legible mnnner, 
cuii ihe unmber of these raiiid impulses be registered? And, 
third, B^ what means can the time of vibration be aocuraiuly 
mcitsared ? To register the TibraLiou of cords nnd piunu-wirea, 
ttiefollowipgarraugmDentof apporatoa has been made. Through 
the tnidiUe points of the vibrating cord posses a. firm cambric 
needle, the point of which will, wben the cord is at rest, be very 
near, but nut in contact wiib the sarface of murcury contained iu 
B cnp beneath. A ^Iranic battery is connected, one pole with 
this cup, tlie other with n trough, containing mercury, into wiiich 
dips the end of a wire bent twice at right angles, and turning 
freely upon a hinge. To lliis wire is joined one end of the helix 
of an electro-magnet, while to the other end of the coil is attached 
B flexible metallic thread (a ravelling of gilt lace) tied into tlio 
ty« of the needle, which passes through the vibrating eord. 
Now, by the vibration of the cord, the nceole-point will be brought 
in contact witli the surface of the mercury ucidcr it at the end of 
every double vibration, and a current of electricity dai'ts through 
the wires, magnetiKes the electro-magnet, which pulls the anna- 
tnre to its poles, and brings the registering poiut in contact with 
the paper. As the paper is drawn swiftly along by clock-work, 
while the armature with its sharp and soft lead-pencil point is 
in motion, the vibrationsof the curd are registered upon the paper 
in ft line of distinct black dots, easily counted. To measure time. 
in the present form of the appar;itus, a. pendulum is used. The 
pendulum when drawn to one end of its arc rests against one 
arm of a lever, while the other arm carries a pair of pluckei-a 
which graapa the cord. A pressure of the linger causes this Uugur 
b> release, at the same instant, the pendulum from one end, and 
the cord from the otlicr. The wire, whose lower end dips into the 
trough of mercury, can at any time be brought into tho arc of Iho 
punduinm, by moving the block to which it is fastened, without 
breaking the circuit ; but when this is done, the ball will strike ita 
upper end, and, knocking it over, lift the lower end from the 
mercury, and open the circuit. Tlie motion of the armature be- 
gins with the beginning of the first vibration of the pendulum, 
and stops at the end of 1, 3, or any odd number of seconds, and 
the number of dots left upon the paper shows the number of 
^Vfbradims of the cord. The vibrations of the wire are mado to 
eenrtn a venieal plane opening and closing an electric circuit 

rnding rapidity, and a dot is made upon the moving 
moment when the lowest point in the vibration is 
The experiment begins when the wire is above its line 
of rest; the first dot, therefore, represents one- half of one com- 
plete vibration. Should the experiment end when the wire is at 
the highest point in its niotion, the number of dots would show 
* exact number of complotu vibriitions made ; hut since it may 
d when the wire is at any point of its path, there may be apos- 
« error of leas than one-half of a complete vibration in an ex- 
^rimeot one seeond in length. As the time is lengthened, the 
r ii diminished ; in a registry of 6 seconds the maximum 
r would be Jess than one-tenth of one vilitaliou ^m * * 
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The pnaaon with whidi th« laws of vibr«tioa maf lie rprUU 
bT the use of this iastrainent is in the hig'hest degi'ee fAtisfitctoiy. 
^wef er ODmerotu the repetitioos at tta experiment oiav bo, tJui 
re^Mrj ranea onlj by & nngle dot- Uor«orur, it makm the law 
rest upon do cotnpBiiscKi of soonds prodnced by the vibntioiu, 
nor npon any other effect of the motioii. but opoa the TUrratiou 
tfaenuelvea, whose numerical relatioRS are dirauilj sbowD. Ti- 
Imuwns, soDoroOBorotberwise, are tbaseqnallj the subject of ex- 
perimental inresligatian. 

Prof. Cooley gives this table of vibrations, which differs fhnnaD 
Others relating to mosic ; drsl, in being the result of a dirtd nff- 
ittryi and, second, in that it shows alt tkt intavaU of the soole. 
Hie piaDo upon which the registrj b based was taned to tha 
standard pitch of the Boston Unsic Hall organ. 
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The octare above A^ 208.5 is the la nsu ally referred loiode- 
ccribing the pitch of the orchestra ; it is thus produced by 117 eoim- 
pltie vibrations pfT leeond. 

In the time of Lonia XIV., the pitch of this A was, according 
to Sauveur, 405 vibratioiia per second, while by the action of tho 
eongrcss called together by ibe Society of Arts, at London, in ISItO, 
il was 440. The same aote sounded by Handel's tiioiog-fbtfc 
(1740) is said to have been made by 416 vibrations per secoDd. IB 
will be thus seen that while the present pitch is nearly one-half of a 
tone higher than that referred lo by Sauvear. and con»idor«blf 
more than that intenal lower than tiiat of the London CongPMB, 
il Agrees with the pitch adopted by Hande], to within a single 
vibration. — Prof. Cooley, Joicrnal Franklin InttUvte. 



coNDCcmia powers of hateriai-s. 
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8 experimeDta with fluid: 



Purs rain waMr, 10,653,733.00 

WaUr, li puU; iDlphiirio uiil, 1 part, . . . . l,3Ui,lUT.OO 

BulphaU aftuppar, 1 pound por gollun 18,ldO,0(H),Oa 

BBtnntsdKlDlionofcuuimoaHll 3,113,000.00 

" ■' ol anlplmto of lino 17,330,000.00 

NibriaBaid, 30 B 1,006,000.00 

The following tnble gives the specific reeistaace in ohms (an ohm 
ta an amount or resi.stAuce equal to that exerted bj one-sixteenth of 
a mile of common gulvunized ivon telegmph wire No. 9) of vari- 
oDB metals ntid nlloys. at 32° Fah., according to the most recent 
determinatiDD of Dr. MatUiiesson : — 
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Bighing 400 lbs, per bnot. This is equivalent to 460 gmini ■ 
ot. iTie rcsistniice of n wii-« ■weigbing one graio is foQDcn 



the table to be O.aiOC ; tliarpfoTe Ilio maistance of n. foot of H 
weighing 4G0 gniins will be ^^^ ; but iha resisianci 
will be G,08T times that oT one loot; therefore the r . . _ 
quired will bo iiHiif^^iisii ^= g.79 olims. IF the dtaiD«ter ol 
wire be given, instvnd of its weigbt ]ier knot, the cOBr*" 
taken from the second column. Thus the resistance at i 
of a knot of pure hui'd-di'awn copper wire 0.1 inch !n dla 
would be ■i"3j8^^;^=G.05. Tlie resistance of wires is 1 " 
altered by annealing them, and a rise in temperature 
the reaistiincu of all metals. Dr. Matthiessen found that fi . 
pnre mcLik the increase of resistance between 32" and 213° F 
IS sensibly the same. The resistance of allays is much ^^ 
than the mean of the metals composing -them. They are * 
oseful in the constracCion of resistance coils. 

The highest value which has probably been found for ti 
ductine power of pure copper is 60 times that of pure m 
according to Sablno. Commercial copper may be consider 
good quality when its conducUng power ia over CO. Difl 
samples of copper vary greatly in their specific condnctivlW 
may be seen by the following table, which girea the reso 
careful determinations by Dr. Matthiessen, ibe conducting p 
of pure copper at 59.9° Fah. being taken as 100. 

Ltks Boporiar. nativo, not tased 9S.8 >t 59.9o 

" •• fuied (oommorai^), ..... 92.0 at 6».<y 

Bom Barm, B8.7 >t ST.1« 

Bat nlwlsd SI.3 kt GT.S" 

Bright coppar wire, 7 !i. 3 at ED. 2" 

Toagb oupper Tl.O at 83.1" 

Dcmidoff. 1)3.3 at 61.8" 

Riu lioto, 14.1 U 68.fi* 

Thus Rio Tinto copper possesses no better conducting poWOT 
than iron. This shows the great importance of testing the oos* 
ductivity of the wire used in the manufucture of elcctro-magneta, 
cables, etc. 

ySGETABLE KLECTBOMOTORS. 

The " Chemical News " contains an article contributed by Ed- 
win Smith, M.A„ giving results of researches in a Held which, so 
far as we arc aware, bos boon hitherto untravorsed. He saye; 
" It is well known tliat a voltaic combination may be made of 
two liquids and a metal, if one of the three acts chemically upon 
one and only one of the other two ; thus, we may employ copper, 
niti-ate of copper, and dilute uitric acid, or platinum, polish, and 
niti'iG add. Connect a platinum crucible with one terminal of s 
gill van ometer, pour in a little 5oluUon of caustic potash, place in 
ttiis the bowl of a tol>acco-pipa having the hole stopped up wiik 
wax, pour into the bowl a little nitric ncid, (tip in llio ncid a i 
etottll slip of platinum toil, aud coa&ocX, \\ua 'rcxvb ttvo other tet^ 



MATUK&L PUlLOSOPUir. 

il of the galranomcter i a powerful doflcoliiin of tlie i 

]pdkat«s the presaDce of an electric currant nnd shows its direc- 
IIdii Io be from the alkali to the acid, the ptnlinum serving 
,WKnly o» a conductor. It occutred to lue, when performiag 
Us experiment, that an electro-motive combination might juat "~ 
pell be mndo of twoTegclnble substances, with plutinum for ci 
nctor, provided only tbey were of a nntui'e to act chemically 
— one another, — an alkiiloid and an or^nio acid, for in- 
, It also seemed to me not unlikely thiit, wberever two 
i are habitually conjoined in our cookery and eating, the 
eoson why they mutually improve each other is because a cer- 
■in MDonnt of electric ticdon is set up between the eubstunces 
mployed to prwiucB them. The rationale of the riglit blending 
r BsTon might be found partly, no doubt, in chemistry, but 
nly.also, in ^vanism. 

" Pareuing this idea, I tried pairs of eatables which generally 
^ together, such as pepper ana i:talt, coffee nnd sug:ir, almonils 
ni ntisins, and the like, and found thnt a voltaic current mrire 
a strong was excited in every inxtance which I tested. Bit- 
na and sweets, piuij^nts an<I salts, or bitters and acids, geaer- 
lly appear to furniah true voltaic couples, doubtless in couse- 
oence of the mutual action of some alkaloid salt and an acid or 
8 equivalent. As others may like to repeator extend the experi- 
lents, I will describe shortly my mode of procedure : Cut two 
^eces of platinum foil about iivo ioches by two and a hall' inches, 
ftod a nnmbor of pieces of filter-paper a trifle larger. Well- 
■ratdied linen is sometimes more convenient than filter-paper. 
laTe ft small wooden board near the raercury-cujjs of the gal- 
'~-iometer, and lot a shoit copper or platinum wire, dipping into 
: of tJte cam, rest on the boai-d. The substances to be tried 
«t be brought to a state of solution, the stronger the better, by 
Dfueioo, decoction, or otherwise. Suppose coSee and sugar are 
~ be operated upon ; solutions of both iiaving been prepared, dip 
» each a slipoffilter-paper; place one slip on one of the pieces of 
um foil, and the otiier on th« second piece. Next lay the 
at slip and its foil on the board^vilh the metal touching the cop- 
rr wire before mentioned. La^he second slip v'th it« platinum 
iwards, BO that the coffee and sugar come into even contact 
Ith slight pressure, and immediately connect this upper slip, 
rough » bit of copper wire, insulated from the touch, with the 
her tormina) of the galvanometer. Deflection occurs instanta- 
KMisly, and may be increased to a considerable vibration by 
estking and makiug circuit at the right swing of the needle. 
AwaTewdistinct vibrations, it ia weU to turn over the whole 
lio of slips just aa they are. and connect opposite ends with the 
lilvkiiometer, so as to reverse the current. This is desirable I'or 
je ukv of confirming your previous observation, and of correct- 
Ig wiy slight disturbing cause o-rising from the wire and ifter- 
nry connectors, temperature of the hand, etc. It will be found 
not coffee and sugar have the same electrical relation to each 
Other as xinc and platinum. Coffee, in fact, is the positive, sugar 
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1 n table or the results of nuni<^rous ex- 
Ihe manner above desiribed : — 

«iiCTmo-iraoinr«. 
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Rind of Lemon, . 
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. . u,,.,„y, 1 


Cmphur (TinoWni), 
Laudanum, . . 
ArniM (tlnMara), . 














QninlDe (Hovud'i), 


























ol siilutinnH op(;ratcd uponlo the s.ime temperature bclore testf^ 










NATCBAL rniLOiOPHI. 



TRIGOSIFIC 



The degree to which tlie tcmpemture can be reduced hy dis- 
■olviitg a salt in walor, wili, in goneiiit. be the greatci* in ihe 
propunioD to the dissolved quiintity of tlio 8:dt. Since Ibis 

Quantity depends upon ft certain temperature, it will be necessniy, ' 
I order to obtain the greatest effect, b> brinf[ the suit and mi'n- ' 
Blnium together precisely ia the proportion in which thi>y yield a 
■atiuutcd solution at the desired tow tuoipei'^tui-e. Any esceas 
of water bej'Oad that needs also to be cooled down, und Ihcre- 
fcre conaumcs imrt of the effect. The I'act that tliis point liiw 
Benerallf been left out of Tiew is the cause that the datii na to 
Itivorifio effect nnd lowest lempcmtare viiry considerably willt 
different obaerrera. The best hdcI gnfest way is to bring togethor 
the ingredients in such conditions that an instantaneous Botution 
t immediiitclj take place, that is, the salt in as fine a Btnte of 
HOD M possible, ana very slightly in excess of the calculated 

Kroportion, after both salt and water hare remained for 12 to 18 
nurs in thiu glfuses in the same room togetlier, to allow them to 
equalise their temperature with that of the room. In tJie follow- 
Inz comparative table of averages the results were obtained by 
adding the water to tho suit and stinnng with the thermometer. 
The maxjmuia lowering is attained within a a 



Balphals Polub, . 
PhtKphauof Sods, 
BoIpbM* AmmouiiL, 
Bolpbmto Sods, . . 
■niptiata UagoaiB, 

ItUnto Polun, . 
CUorida Poturiiun, 
Cbih. AminonU, • 
AoatouSoiU, . . 
Chloride AmmiHiiiun 
Kitmta 3h1>, . . 
BrponlpbiMSodk. 
Xtdid* Pulanium. 
fSUorido Ckld'i 

Sulpluioiruiidq A id mo 
Balpboeymide Polml 
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FREEZING UIXTCR8. 

When citric ncid and cryatalliicd carboniite of soda in powdflr 
are stirred together, llie mass gets into « [lost; state, aad in it 
abort time beeomea quite liquid. If equivaknt proportions of tlie 
sub3tan<;es are used, the temiieratura falls from 60° F. to 80° F. 
The mixture, for a time, is full of air-buLibles, bat good beeomes 
quite a cli;ar, dense, ajnipy liquid. The flaid obtained b; mix- 
ing the powders becomes solid in a day or two, standing in » 
corked jar. The solid mass has the appearance of set plaster 
of Paris. The addition of a very litile water appears to prevent 
this settling into a solid mass ; but the chalky- looking citrate lios 
a. long time in cold water without being dissolved. 



NEW UEXnOD OF MAKINO ICE, 

A few days ago a number of gentlemen, by special inTitatioii, 
witnessed tbo operations of a new invention which bids fair to ba 
one of great prautical value. It is a proeeaa of making iC6 and 
refrigei'atiDg bv machinery, in a shoi't spocQ of time, at a com- 
paratively small cost, and to an almost unlimited extent. Tfaia 
working of ibis machinery was exhibited on board tlio steamship 
"Willi-jm Tabor," lying in (he East River, at tlie foot of Nlnft- 
tcenth Street, and its utility aatisfacturily shown to the spcetaton. 
This novel invention docs two things: it makes ice with the 
thermometer at 90 degrees in the shade, and preserves meats and 
fruits for tranaportaiiou. It accomplisbea its purpose upon (he 
chemical principle th:i.t if all the heat is extmcted out of any 
object. It becomes intensely cold. The ice is made in this wa^ : 
A small Hteiun engine, by nictins of two pumps, subjects carbonus 
aeid gas to a presnui'c suffieii^nt to liquidise it. In a liquid state 
this gas has lost its heat, but recovers it again when converted 
into gas. Accoi-dingly, a. aim pie apparatus is contrived, by whidl 
the acid in a liquid state is made to surronnd small tabes filled 
with water. Tlie acid then returns to its gaseous condition, nad 
in doing so takes with it all the caloric out of the water leaviog 
it solid ice. There is no limit to tho number of these tubes or 
apartments of watiT, and a l:i>'go quanUty of ice can be formed 
at a time. Yesterday about 20 tubes were filled and frozen to u 
arctic rigidity. 

Upon the same principle nir can be rendered cold and dry by 
being passed tbiough che^-e tubes while carbonic acid ia regain- 
ing its heat, and then can be pumped into an air-tlglit chamber. 
In tliis chamber, thus filled wiUi dry, frozen air. any meat, fruit, 
or perbhabls article can be placed and preserved. 



THE QATUOUETEB. 



ml 

d«{>tlis. The iliseoT(!ry of tlie Hossia, Morso was that of Ilia 
utenns of niuking a buoy wLicli tvill rntiiti its buoyancy noder 
tlia eiiormons pressure of Uie dvep sea. Tbey took a' hollow 
gl»» sphere between 3 and 4 inelies in diametLT, the gIa«B only a 
timth of ivn inch tliick, and tbo spliora su light that il lluitteU in 
'WKter with half its bulk aboTo tlie surface, and subjecting this 
fragile body in tbf! cistern of au hydraulic press to a pressure of 
7 tons on tlie square iucb, which is tbo pressure at the depth of 
'abuut 30,000 fL-ct iu tbo ocean, they found that the sphei-c was 
lt«ither crushed nor permeated bytbe Hniild- A tin or wooden J 
'tube, 4 incbe? or more in diametor, and ot any required length, is ■ 
filled with these glass spheres, and ballasted so that it will float I 
npright in the water. An r^longitted sinker, also, of any required ^ 
length and weight, is then suspended from the biiltJim of the ■ 
tabu, and so attached there that it becomes detached when the 
"weight toDches, or, if desired, when it is 100 feet, or any rcqiiimd 
■Uetance, from Ibe bottom, leaving the tube with its spheres to 
ft!ic«nd 10 the surface. As this iustrument moves with uuifurm 
*TeIodty both in its descent and &scent, the time of its disappear- 
CBco from tlie surface indicates tlie depth to which it hua de- 
scended. But tlie juventors do not confine themselves to this 
"motto of determining the depth. Tbey enclo<<e in tbeir tube, And 
vend down audbi-ing back with it tbeir proper bathometer, which 
"is dmply a bottle of water with a bag of mi.-rcuty and water lius- 
'peaded from iie neck, the witter in ibe buttle being cotmected 
'With the meix'UL-y in the b.tg by a gbiss lube, of very fine bore, 
pnwin^ frorn the bottom of tiie Uig through iin India-rubber stop- 
par in the neck of the bottle into its interior. When this botUe 
•nd bag are placed at the boirom of the sea. the pri'ssurc of the 
extemid water, couiuiuniealed through the bag uiid through the 
inncury in tlie bag and glass tube to thu wal«r in the bottle, 

• esses that water, and mercuiy is forced fmm the bag into 

ittle.to supply the void caused bytbe compression. The 
tt of the mercury forced jiitu the bottle Is the measure of 
compression of the water, and the compression of the water is 
Hue tuoHsure of the heiglit of the compressing column, that is, 
Hlhe depth of the sea. To facillL-Ue the measuring of the mer- 
bvrr, tliero is inserted in the boitle. oppusito the neck, a gradu- 
weu lube of even bore, clrtsed at its outer end, so that on inverting 
~ ft bottle the mercury falls into this metre-tube, and the height 
of tlio mercury indicates the di'plh to which the bottle has de- 
'Aconded. 

All allempts to meosui'O the deep sea with a lino and nnker 
Sttarhed, as in ordinary soundings, have pntved failures, and aci- 
'°Ciitiflc men of the highest reputation, woo have dovotod much 
'tun*>to the investigation of ihe pi*obIem, have pronounced it im- 
'tlocaible «ver to send and I'ccover a line with a sinker D'oni the 
"greatest depths of the ocean, Even in moderate depths the 
tnfiisiirumc-nt liyaline is very uncertain and unrcliabk', iu con- 
wquonce oftlic effect of cun-ents, and of the driflinj; of tin- boat 
■JW)™ which the soundings tire made. Tbo bathometer of ■' - 
^idsra. Horse, il ja UMn«d,.will dnsoend to, and mturu fi 
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the K>^i>test iloptlis with certainty, &Dd with a rapidity which 
liardly wImitB ol' a limit. In a recent experiment the ii — ' 



c Iron) tlie bottom at tlm rule of 30 feet in a secontt, or or ft 
mile in less tbitn ii mrQutes. They believe that a. sounding 1& 
2,000 futboms nator will ultimately be made easily iu less tSn 
15 minutes. The time occnpied in a soandiug of tbis deptli by 
tliose employed by the Unitea States government in sounding l>e- 
tween Ii-eland and Newfoundland, preparatory to laying the At 
luntic cable, waa oidiuarily 6 or 7 hours. 



Since the theory of a universal, all-permeating, elastic ether, 
fai- more subtile Itiatt anyknowu gas, cviui irben expanded to the 
almost by mechauicivl means, has been found to account for the 
pbenumena of light and heat more perfectly tlian any other, tbs 
actual demonstration of its existence has been a desideratum. 
Tlio experiments described in the present ailjcle, although to our 
minds not at all satisfactory, were undertaken to prove the real 
existence of etber. 

The experiments are those of Balfour Stewart, F.R.S., Su- 
perintendent of Kew Observatory, London, and P. G. Tait, M.A., 
of Kilinburgb. 

These gentlemen, baring obtained ccrtmn results in air, wore 
encouraged to construct an apparatus wherewith to procure rota- 
tion in vacuo. 

In this appai'atus a slowly revolving shaft is carried up throurii 
a barometer tube, having at its top the receiver whicn is toM 
exliausted. When tlie exhaustion has taliea place, the shaft con- 
nocU-'d witli tlie multiplying gear revolves in mercury. The 
train of toothed wheels causes (he disc of aluminum to revolre 
125 times for each revolution of the shaft. The theimo-electrio 
pile, the most delicate tliermometcr or test of heat, is connected 
by two wires carried tbi-ongh two boles in the bed-plate of the 
receiver with a Thompson's reflecting galvanometer needle. 
The outride of the thei-mo-electric pile and its attitche<l cone wu 
wrapped round with wadding and cloth, so as to be enlirely un- 
ofTected by currents of air. 

During these expL-riments the disc of aluminum was rotated 
rapidly for half a minute, and a heating effect was, in conse- 
quence of the rotation, recorded by the thermo-electric pile. 

To obviate tiie objection that the eleclrio currents wliiuh take 
place in a revolving metallic diso might alter the zero of the gal- 



', tlie position of the tine of light was I'ead before the 
motion began, and immediately after it ceased, the diffidence be- 
ing taken to denote tlie heating effect {iroduced by rotation. 

The tliermometrio value of the indications given by the gkl- 

vanomeier was found in this way: "The diso was removed from 

in .•ilt.'i(')imi-m and laid u|i<m & mercury-hath of known tempenv- 

K, It waa [heo attached toils B^\ad\o ^^wu, Wvn^ In. this 



K.vTcnAL niii.oBOPnv, 



Eq terms of ihe galvaooDietric scale of Uiu Leiiling ol' tbe ilido 
mniallo I* on F.ilnvnlieiL'a scale. 

The di^ of alitminum bein^ blackened with a conting nriump- 
Itlaek, applied by negative pLotograpbic varnish, anil nick ealt 
inacrtcit in the cone, the following results were obtained ; — 



To (isc«rtaiD whether Ihe radiant lieat rocnrded w:ia diTived 
ttom the rock siUi. or from heuteii air, or frcim the surlace of IliS 
dive, till? next scries of experiments were tried: — 



With certain modifications of the above experiments it was sat- 
irfaciorily proved that the effect was not due to beating of thu 
roc^ salt, orlu radiotioD from heatt'd air; it must thei'efore bedua 
10 the di'c afaluminuiu, wliicb seemed to have rubbed against 
aome matter whleh remained in the receiver uilcr the air was re- 
Sjored. The question being "Was this ether?" tbe experiment- 
en rarthor state that : — 

1. It maj be due to the air wliich cannot be eniii-ely got rid 
of. 

2. It is possible that visible motion becomes di^sipateil by an 
ethereal medium in the same manner, and pos.'ilily to nearly the 
aame extent, as molecular motion, or that motion which tonsti- 
ti^B bout. 

8. Or the effect may be due partly In air and partly to ether. 

Not to leave the raattjtr wholfy undceid<.-d, it was Biiggestvd by 
professors Maxwell and Grabim that there is another plieetiifjiiL', 
htLUnely, fluid friction, the coefficient for which they holleve to be 
iadcpendentof the tension. 

It would appear, however, that the fluid Mclion of hydrogen is 
much less than tliat of atra'tsjiheric air, so that were liie heating 
effect due to fluid friction, it on^ht to bo lc;*s in a hydrogen vac- 
.UQTR. An pxporimi-nt proved tIi;Li the heating effect due to rota- 
tion in d hydrogen vacuum was 22.6. while in an air vacuum it 
wu 23. S, and the authors are inclined to consider these nutubuta 

IB' 
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ns seosiblj the same, nnd that Itie experiinent indicates tbut tlie 
effect U not duo to Uiiid fricciua ; at the some time Uioj- ilo not 
siippoae Hint their exp^riiiients have ytt conciusivclj (iui-iciiHl UiO . 
origin ofthie healing effect, but the;? hope to elicit tlie opiniona , 
of those interested in tlie subject, which mny secre to direut their 
foture reBetwcli. 



ntCBHABE or WEIGHT DUBIHG COMDUSTIOK, 

The "Chemical News" gives & dosoviption of au iiiterostiiig 
experiment. A small boreeslioe magnet h liuug up M the Leara 
of a balance sufficiently seusitivc to turn witu cenligramiucs; 
the poles of the magnet are immersed for a moment in tl>e 
Umalura Jerri of tlie chemists.' shops, und a heard of email parti- 
cles iif iron is caused to adheiHi to iha poles ; by means of proper 
weights placed on the scale-pnn at the other cud of the beam the 
eauilibrium is restored. Tliis having been done, the finely <!>■ 
Tided iron is kindied, by approaching to it the flame of a Bunsea 
pk£-bnmei', and continues to burn. While burning, it will be 
seen that the arm of the balance on which the magnet is Bns- 
pended considerably deviates from the horizontal position, thus 
indicating an increase of weight on the side where the exped- 
ment Lt going on. This expeiimcnt succeeds beat with a magnet 
of moderate dimensions ; the horseshoe magnet applied in ihia 
instance weighed, without its armature, 210 grammes, and can 
bear a load of \2.b enunmes of iron; when this ia altogether 
converted in magnetio oxide, by combustion, the increase in 
weight will be about 4.7 grammes. 



THK "blue cup" of the CANDLE Fl^UE. 

E. W. nilgard, on " Luminous Flames," in ■' Silliman's Jom^ 
nal,'' says : — 

" The part performed by the blue cup, namely, that of a self- 
heating retort with walls impervious to oxygen, in which diy 
distillation is accomplished ; its tlieoretical import, as the coun- 
terpart of the luminous poi'tion, where the same gases are burnt 
with ovoluUon of light ; render tlie neglect with which it lioa been 
treated doubly surprising. That it is totally distinct from the 
outer veil is rapidly perceived when the eye is protected from 
being dazzled by means of a screen of the shape and size of the 
luminoua hollow cone. Tlie veil i3 then seen surronnding iha 
blue cup as well as the higher portions of the liame, and is tliiia 
proved to be nothing more than a zone of elowiug gaa; wluoh, 
of course, however, cannot be strictly definea from the luminoni 
envelope, the oxidation being a gradually progressive one, from 
the highly luminous central portion to tliat brownish, semi-tran>- J 
parent zone of transition, where the carbonic oxide, burning 
~'~ lUltaneousIy with hydrogen, fails to produce its characterii 
' tint booanse of the excQsaWe tenv^t^'we ^vs^^tii ' 



laracteri^Ma! 




COKTKSIEST 



H. L. Dufoar rceommeods the following procciis for deraun- 
Mnting, for iasUmce, that Ibo llame of a canOte is formed of a 
fanllow cine, lamiuous on the outside only, nod dark in tjie iniu- 
rior. For this purpose it 'u necessary to cut llie flaiue; the most 
pi-eft^riitile method of doin^ this is by meaiia of a slieet of wati'r 
"" "'-. The amuigoment la as follows : A caout^'huuc tuba has, 
i of its uxtremitjes, a gas-jet, Bucb as is used I'or common 
pu flames; this jet bos ad almost semi-circalar slit of 0.4 ni.ra. 
in depili. The ower end of the tube comiuunicates with a r«seiv 
Tmr of walAr placed at a convenient height. Upon a suitable 
presanre, the water flows out by (ho slit in tlie jot, producing a 
-' — t sheet capable of preserving, for a snfllcient leneth of lime, 
' "eform and size. The slit ia placed in suoii a 



nn invariable 

tlmt the sheet presents a horizon lal surface ; and this will easily 
eut the flame of a candle showing a perfect section. The hot 
— &e» and carbonaceous partioies are can'ieil off by the water. 
t phu^ug the eye above the liollow oone, the luminous wall, 
etc., enn be distinctly si;en. Sections may easily be made near 
tbe wick or near tho point; nothing hinders observation, which 

nM be prolonged at pleasure, and n lens may be used if desired. 

fk. flame of gas may be cut and examined in tlie some manner, 
bnt the current of gas must not be ett'ong enough to traverse the 
sheet of water. If a current of air bo caused to come out of the 
■lit by bellows, an invisible sheet of air ia formed, which is, also, 

! J for making; a section of flame. Close observa- 

_ ssible ; for tne aerial current prevents the 
reaching the eyes, and a lens may be used ; a 



( 



lion is quite possible ; for the aerial current prevents the heated 
eases from reaching the eyes, and a lens may be used ; ' ' 
u>rmer case, the flame forma a cone, whose luminous v 



extremely thin, and their interior can be plainly scon. A platinum 
vire tnay be introduced across the section ; and, on bein^ pjunged 
U far as the wick, it will remain imreddeued in the dark interior 
oT tbe cone. 

A jet of gas bauing from a circular opening, of from one to 
two milllmetrea in diameter, may alao be out very conveniently 
by the sheet of air. It will be seen to consist of a cone whoso 
iralls ure brilliant and extremely Ihiu. Upon bringing the sheet 



I 



of air close to the aperture whence the gas escapes, the flame 
will be dlTidcd at its base and will reappear a little higher. By 
Wa meana the entire length of tbe luminous cone, its thin walls. 



iMid their interior may be examined. 

If a jet of gas produced by a fun-tail burner be cut, the lumi- 
ji<nn fkn will oe I'ound to consist of two brilliant bhidcs, between 
which there is a narrow, obscure space. Tho lilades are at ft 
greater distance apart, and the «lai-k upace ia wider towards tlie 
end i)f tbe fan-tails; and, hy asaoming a suitAble position, it f' 
easy to see Uirough the section of flame into tlie dark npac 
which separates the brilliaut walla, and at the end of tbt s wlu h 
- o the tlil by which the gaa escapes. ~~ 
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Iiist<^ad of tlirowing the elipet of air pcrpendiculofljr to tli4 
fliiiue, M. L. Dulbur tinaks it better lo tlirow it paiUy on une 
Ridu, OD such a plane as to lunke n slight angle Witb the axis uf 
rliu eooical flame, or with the plaoe ol the Ian-shaped llnme. A 
luieral section i.i then produced bj tbu influence of the eumm, 
ivliich draws tlie flame, and iaelinus it against the Hhei-t af air, bj 
whiuh it is cot. By placing the sheet of air on a more or lasg 
inclined plane, and approaoiing or removing it from the base cif 
the flame, the section is easilj made at points more or k-ss dja- 
tant from Unit base. 

The melhud described aboT« may, of course, be applied to imy 
kind of flame. H. L. Oufour suggests that it might be of aer- 
Vice in the chemical analysis of flames. IVhen a fliuuo is cnt ly 
a sheet of wsUer. the water diikwa off the gases by which it u 
Dsed. If tlie section be made with a sheet of air, it will be 
by placing suction pipes throughout the length, and ondinfirj 

ed points in the interior of the cone, to collect the g ' 

wbose composition is desired to be ascertained. — CAemieal a 
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UONCKHOVEN S MEW AETIFICtAL LIGHT. 

Dr. Desire van Moncklioven recently dcmonatrjited ! 
torily its imiwilanco before a meeting of the Vienna Photo^i] 
Society, and delivered a lecture upon its mode of appliciUiao. f 
■ ■ ■■ ■ 1 by ■' 



metiits c 



mo Ltllic c 



obtained I _ _ 

a high temperature, is th£ 

, or chloro-cbromio acid, when 

oxy-hjdrogcn flame ; the liglit Ihus 

power, and capable of blwrlipniiig 

I appreciable degree in 30 seconds, 

'c acid bein^ bixiu^ht about 



derived from chloride of ' 

CXimsud to the action of an 

produced is of higli actinic 

cliloridc of silver paper to ai 

the formation of titanic acid «. lu.mun, »...« i^n,^ uh.m="v ..i/ui» 

at a very high temperature. It is this description of light thkt 

has been chosen by Dr. M. 

8eV( ■ * 

time I 

against a cylinder of unslaked lime, but wliich requires the oon> 
BtanC presence of carbonate of lime, and the surface of the cyl- 
inder to be continually changing; the Tcssio du Uotay light, Is 
wtiich the lime cylinder is ri^placed by means of a compreB^od 
magnesiA or zirconia cylinder ; and the Carlcvaris light, consitt- 
inv of small parallel pipes of hard charcoal moi^tenud with 
cblorido of masncsium. Uf all these lights, thc.t of DruDimood 
is tbo best, ana by substituting for the llnio cylinder anotlicr com- 
posed of titaniu Bcid, magnesia, and carbonate of magnesia, a 
suitable illumiaatiD^ power is obtained. A cylinder of tbis 
description, measunne S ceniimetros (one inch) broad, and 9 
long (3 inches), lasts for 3 hours, and may be produced for the 
sum of threepence. Instead of hydrogen, ordinary coal gas i> 
employed; and for the supply of oxygen, M. DevUl^i's mothod 
of obtaining it by heating a mixture of calcined peroxide of 
aanganeso and chlorate ol potasli is employed. "S 
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MR. GRABAAIS EXPERIMENTS WITH 



At the Febraai7 meeting of the Roynl Institution iu Loudon, Dr. 
Odling delirered a. lecture upon tlie new ilis(!oreries made bj Mr. 
Graham, F.B.S., respecting the proportics of hydrogen, tending 
to proye that hydrogen is a metal liaving a l>oiling-j>oiut muo5 
below the temperature of the air. The lecturer took a tube closed 
ai one end with a single thickness of well-moistened calico, and 
showed that when the tube was half filled with water, and its 
lower end just dipped below the surface of some water in a glass 
vessel, the water in the tube would not run out, because the wet 
calico was, practically speaking, alr-ijght. Air could only enter 
tite tube, by dissolving in the water upon the calico, and then 
evaponiting on the other side, — a vei-y slow operation. Ammo- 
nia being a gas much more soluble in water than common air, a 
jar of it was inverted over the wet calico ; it w;is quickly dissolve^ 
in the water, and evaporated on the other side, so as to push 
down tlie column of water in the tube. In the same way gases 
are believed to pass through India-rnbber, and colloid septa, by 
first dissolving in the material of the diaphragm, then passing 
through it as a condensed volatile liquid, and finally evaporating 
on the otlier side. 

M. Deville, a French chemist, proved that hydrogen gas would 
p.as8 through red-hot solid platinum. Mr. Graiiam took up the 
d'acoveTj of M. Deville, and, by other experiments made, gained 
fresh information respecting these phenomena. Ho showed that 
platinnm alisot-bed a certain quaotity of hvilrogcn before the 
tmnsroissioR began, ns is the casa with India-rubber. Next he 
tried palladium, and discovered that thb metal will absorb or oc- 
dude about 1,000 times its own volume of hydrogen ^as, the 
greatest amount taken np in the actual experiments being 980 
times the bulk of the palladium. One volume of water will dis- 
solve 800 times it; volume of ammunia, the water being then in- 
creased in bulk by one-half, — that is to say, that two centimetres 
of water, after absorbing 800 times their volume of ammonia, 
will have increased to three cubic centimetres. Palladium does 
nut increase in bulk to anything like the foregoing extent when it 
absorbs hydrogen; it only enlarges to one-twentieth or one- 
twenty-fii-sl of its former volume, after taking up 900 times its 
bulk of the gas, in which operation the hydrogen is reduced to 
un»-niaeieenth tbonsand of its former volume. 

The enormous mechimioal pressure necessary to compress hy- 
Yogon to this extent would equal that at the base of a column 
f mercury tlu-ee times as high as Mont Ulauc, supposing hydro- 
'*^. at BUeh a pressure, still to obey the laws of gases, and to 
ideas all the properties of a gna. The weight of hydrogen, 
IS absorbed, is from cieht-tcnths to nine-tenths th:it of the pallii^ 
I. Mercury can be boiled into an invisible gas, and analogy 

IS to point out that hydrogen, at all temperatures yet mii- 

Inccd bv man, la »imilai'ly the vnixir or gas iif n metal, and iliiit, 
' y ft sudiuieney of pressnl'e oi' cold, it may Vn> viiviMwi W ».\\'\\A 
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meuillio state, bo tis to resemble quick^lrer. Una; cbeiobtanm- : 
port this opinion, much L'Tiileaue on the poiiit having bei-ii broagU 
to liitar by U. Dotnoi. 

lu physical properties t-he gns acta like a metal, by - ' ~ : 
heut with fodliij. Dr. Oditng illuctrUed tliia bj ;>:: 
reut of electricity through tw-o ptatiDUQi spirals, till i > 
of wire kept at a while beat. Over the one spiral hi. 

£rof comiuon air, and over the other a j;ir ol' hydru^L.., „. 
tter cooled the wire so rapidly that it ceased to glow . Hk •mi 
timl it was but fair to siaU tliat Dr. 'iVnda! questions wlietliw 
Ihu cooling efit'ct shown in this experiment is dne to tbi- rapid 
conduction of heat by the hydrogen; still, it is the preTOMoI 
opinion, Ibiit condnction bv hedt really causes the cootiu^, aajl 
Professor Alagnus, of Berlin, has come to the ^aine concuisioa. 
Mir. Graham's expcriiuents aUo favor the view that hydrogen is a 

Dr. Odlin^ then proved thai the condensed hydrogen has a 
more powerful aedun upon reducing agents than when in ila or- 
dinary state, by sliowing its bleaching action upon several culorod 
solutions of chemical reageal^. The ere.'itest absorption oFby- 
di'ogeu by palladium takes place at moderately low tem|)eratureai 
but a high temperature is necessary for the piissagc of tha gu 
through the solid metal, lie then took a tube of palladium, 
clusQtlat one end, .ind connected the other end with the Spreogel 
flir-panip. A tube of glass was then slipped over the p^illadiuin 
lubi!, and a stream of hydrogen gas passed between tho two, 
which were tlien made hot in the middle by the flame of n BuD- 
sen's burner. The hydrogen gas then passert readily through Uia 
solid metal, being, it is supptiei'd, liqneltud in the porea of liie pnl- 
lailium, and aa it evaporated again inside lite IuIm, the Spreogd 
pump delivei-ed it into a glass vessel in vei-ted over a U-ougb of 
nivi'cary. The hydrogen thus collected was then set on fue bj 
the Icctnrer, to pi-ovo that it was bydi-ogen and nothing else. 

Dr. Udiiug showed that a. palladium wire is elongated atUt 
bluing allowed to alisorb hydrogen for half an hour; but tho tih 
markabje fact is, tliat when the gas is driven out again by b 



riginal length, but to Teas Uiim iu 
ori-riual length. The canse ia nut known. As a final illustrutian 
of tlic proliaiite metallic naiure of hvdrogen, a bar of patladiunit 
cliai-^i'il with the gas, was snspen^ed by a libra of silk in tbe 
ti'ld i>f iin ulecti'o-ma^net, and was seen to be attracted like iron. 
though not so strongly. The bar had thus acquired a metallio 
property,' not possessed by palladium in iU unallnycd ataLe. 



TAB UKTAL nrUROOEN. 

At, a late meeting of tho Royal Sodety, aa wo learn fi-om the ' 
" Aiheua>um "of Januai'V lUth, Mr. Graham presuni4.'il a spccioiea I 
ofpiiUadium, charged with some 600 or 900 times its votunie ofliy. 
drogcn, by some process which is not dcBciibed in thL- above joor- 

nal, but which, Imni his previous researches, we presume con* J 



SATiniAl PniLOSOPHT, 



179 



silted in heating it in an ntraospbere of coraprefsed gas. This 
apcfituen wiw Accompanied by a pappr, in whicli it was (.'xplnined 
Uiatlho vofiations of Jensitj, of conUacitn^ puwor, eta., prudur-ed 
in Ibo paliodinm by the BbsorpIJoD of Ihe liydrogtn, seemed to 
{iitlii.'4lD that a irae alloy bad here been forrin*(t, und tlius to os- 
bibliah Itic mclallic character of the consolldateil gas. Various 
rumors of this circamatUDce have bcrn cin;ulating in our daily 
pafiers, in which the specimen prosentod by Mr. Graham was ex- 
alted into "an ingot of hydrogen," and though, in compariBon 
with this, the actual fact may seem dlsappoimlng. yet in its tnie 
relations it is sufficfenily wonderfiil, and is certainly a decided 
sicp towards the not Impossible realization of tlie voritable " in- 
got" at dome fnture time. As a m«ro evidence of the intensity of 
molociihir force, this experiment of Graham reaches into the 
mATvelloas and the incomprehensible. If the space occupied by 
the condensed hydrogen bad been entirely void of all other mat- 
ter, the force required to reduce 800 volumes to one Tolarae 
iroold havfl been 800 atmospheres, or 12,000.(XX) pounds to the 
aquarti inch, but witli a metitl like pallortium, as dense as lead, it 
would be a large allowance to suppose that one-thousandth part 
of its volntne were void apace, or consisted of the interstices ho- 
tWLtm its particles. To compress the 800 volnmts into tiiis bidk 
would then demand a force of lieeliie miUion pouiub, or tix (hou- 
taitd torn ptr iquare mck. Yet this inconceivable force is quietly 
exerted by the atoms of palladium in their attraction for those of 
the hydrogen. This substance, hydrogen, has other evidence of 
tU metallic character besides these experiments of Graham. We 
iio not allude to its oliemical and elcotrical connections with the 
aicUla, but to an action closely related to this absorption by 
pailadinm, which, though for some time known, presents a new 
Bntect when \-iewi'd in the light of thi^ rcault. In 1863, Dr. 
Charles M. Wethurill made a series of investigations on the Am- 
iniaeal Amalgam, which very clearly demonstrated that the 
soliar compound known by that name was not an alloy of any 
loll compound as NH' with mercury, but was, in truth, a 
^«ds" of mercury, frothed up with minute bubbles of hydrogen 
pd tunmonia, but yet holding the gas in siieii close union ns 
" 'Tencod a decided affinity between the two bodies. We might 

iuslly consider this attraction for and retention of the hjdro- 
ly the mereury as being analogous to the iiiBnitely mure 
'"eticaciionwhichis shown bypallatlinm.andlikeit, also, as in- 

iting a tendency in the hydrogen to alloy itself in the manner 

fa nivlal with other metallic elements. Kemarkable as is this 
llemfDl iji its chemical rcbittons, it is equally notable in another 
^pcct, about which a few words may bo appropriate (in connec- 
luu with the late astronomical discoveries of which we have re- 
Bently spoken), under the head of The Cosmical Relations of 
Hydrogen. — When Miller and Hu^ns attacked, with the snec- 
VoVKfpe, the problem of the constitution of the nebulee, which 
httd «icc«wrui]y defied the most diligent telescopic research, and 
hod domonstraled that many of these were of gaseous consistency, 
hydri>g''0 was one ol' ibc substances Urst vecogu\t.ft4 m \)i\o ■woft- 
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ISO AX^CAi. or BcicmrK: imscotkbt. 

dciAd Bdiala of Orion aad ni BeTenl otfans. Nov. 
of Orion was belierMl by Lotxl Boa to hare b(«n completely 
■oItmI In hu teksoope Inio sejarml* pouKS oftigbE, »od we ~* ~' 
Umm be kd to eoDCiMls Uat U is, in Cm*, > viuit tynem 
rme of Mtns or Ihhuamu ceacres, wnh of them itAJd, ' 
but ^U OD Ibe ooirtnrr, raas qib«res of glon iag ns. tb) 
ing dueflf bjrdn^en. mixed wilb DiDugen. Wbcn, 
]tKi6, > sur in the coDSelUtioD of the Konbcrn Crown 
burst forth with iuiive«:«dented ^Icndof, ftod when < 
witfi the Bpcctn>ecoi>c showed a spectrum such as had Oi 
fore been cDCoantered, coB^stiog of soch a one a> 
an ordiDiuy sUr given, but with 4 bright Iiaes, due 
eonrpe cf light, En[>erpo?ed, it was found tiint two of thi 
(and tiio»e the mo&t biilliant) were each aa come ' 
emitted b; intensely heated hydrogen. The nainral 
from this was, that some half extinguished star or so 
encountered by one of these nebulous masses of hyi 
else by aome vast globe or planeiatj cloud of the 
which had Ion its beat and censed to be luminous, 
•■planet" or "wandering sphere ^ of hydrogen, comin] 
range of the star's attntctioQ, was drawn down to it, ant 
arrest of motion and compression consequent npon its oni 
wad itself heated to incaudcscencc, and heattrd also the su 
the dead son to a temporary but intense brighiness. Hera, 
was presented the spectacle of a world on fire, in which b*" ' 
of dcstmcti'in, or reconstruction. whicbeTer it might be, 
of these celestial massea of lijdro^en gas. It is curious 
fleet, in this relatioc, that, making due allowance for the "~ 
distance of this star and the velocity of light, this spltere I 
at rest for some 10 or 12 ycnrd alter its fiery ordo&l, at 
when we witnessed the event as in actual progress. When, 
a year since, Graliam snbiceted [ueces of meteuriu iron ' 
same treataii'nt which had, in the case of onlinary iron, 
natod tbe carbonic oxide wliich it liad absorbed whifc nndui 
fusion in the smclting-rnmace, it was hydrogen gas iu lar^ 
tity which was evolved ; thus proving llmt in the furnace in which 
these " falling stars " were fused and cast into shape, this Bama 
widely distributed element was again predominant. Lastly. In 
UK-se spectroscopic observations and discoveries in oonueeiioB 
with the sun, which we described in onr last umnber, it seems to 
bo \PTj clearly shown that hydrogen gas is again the mfun con- 
siiLuent of tliat which Locbyer proposes to call the solar " chro- 
mosphere," which surrounds tlio entire mass of our luminary for a 
dupth of some fi,OOI) miles, and forms those flames or ptotu- 
bnrances, a single tongue of which, as in tbe last eclipse, may 
contnin some 7,000.000.000,000 cubic miles, or 27 Umea llie i 
earlli's volume of tliis gas. We have i-eason, therefore, to wish , 
lliut our knowledge of tliese solar appendages may not becoma 
loo intimate, and that none of them may, by an excursion to Uiis I 
ili"Linco. Airnisb to other pinncts, at our expense, n second dis- ' 
piny of tbe phenomena exliil>ited In r OoroDie Borealia. j 



It has been long eusiietted that hy.lrogeu would ultimahily 
ptuvfi to be a nietnl. (Jur reail«r9 will also recollect the un- 
loUDCement that during soDie recent experiiu^Dts a sulmtaucQ 
Utd been discorered, supposed to bo the niptnllic base a{ hydro- 
pMi. Siill more recent esperimenia by Thumas Graham, F.R.S., 
Ibuter or the Bricish Mint, throw addttioital light upon this must 
irtflut subject. 

bus ollen been maintained on chemicnl g^vunds that hydro- 
cen eaa is the vapor of a highly volatile metul. Tlio idea forces 

Swlr upiM ■■ - • -■ - " " --' -- --<- ' J > -■ 

b simply I 

the one element is restrained by its union with the other, and 
irhtch owes its metallic aspect equally to both constituents. How 
far such a view Is borne out by ihe properties ol' the compound 
mbstance in (question, will appear by the following esaminatioa 
of the properties of what, assuming its metallic chantuter, would 
S^rly be named hydroMninm. 
The density of palladium, when charged with 800 or 9"" 
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^^. _ a its volume of hydrogen gas, is perceptibly lowered, but the 
Change cannot be measured accurately by the ordinary method 
~t immersion in water, owing to ^continuous evolution of minute 
rdmgen bubbles, which appear to be determined by contiict with 
.e fiquid. However, the linear dimensions of the charged polla- 
ium are altered so considerably, that the difference admits of 
^^^^7 meaaarement, and fumishes the required density by calcu- 
m. Pnlladium, in the fonu of wire, is readily charged with 
.'drogen, by evolriiig that gas upon the surface of the metul in 
'galnmimaLor containing dilute sulphuric acid, as usual. The 
bpgtb of the wire, before and after a charge, is found by stretch- 
"[ it on both occasions by the same moderate weight, such as 
a not produce permanent distention over the sni'fuce of a flat, 
kdnnted measure. The measure was gradnated to hundredths 
f an inch, and by means of a vei'uier, the divisions could be 
ijnd to tliousandths. The distance between two line cross lines 
onrtted upon the surface of the wire near each of its extremities 
|iras obsci'vi'd. 

The wire had been drawn from welded palladium, and was 
hai'd and elatttic. Thediameter oflhewira was 0.462 millimetres; 
Ka specific cravity was 16.38, as determined with care. The wire 
was twisted into a loop at each end, and the mark made near 
tack loop. The loops were varnished so as to limit absurplion of 
3 b; iho wire to the measured length between the two marks, 
. ) Btndghlea the wire, the loop was fixed, and the other con- 
n«ctvd with a string passing over a pulley and loaded with l.S 
kUogrnmmes, a weight sufficient to Straighten the wire without 
ocmsioning any undue strain. The wire was charged with hy- 
drogen by making it the negative electrode of a small Biini«en's 
battery, consisting of two cells, each of half a lilre in capacity, 
ThD positive electrode was 'a thick, plandaum was, i^Uiced e- 
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by sido with the palladium wire, and extending the whole hnph 
of tho latwr, within a tall jiu: filled with ilitule sutpbui-ie Ai'.d. 
The )>nlladiuni wire hod, in conacquBiii!!?, hydrogen ouirifd b) JU 
sorfaoo far o, period of one nnd a h:Uf hum's. A longer exposure 
was found not to add ecoiiibly to tbe charge of hydrogen ticqaifud 
by the wire. The wire wiis uguin measured and the iLcress* 
in lengtli ooted. yinnlly, the wire, being dried with a cloth, WM 
divided at tbe marks, and t]ic charged porUon hduted in a long 
niirrow glass tnhe kept vacuous hj a Sprenzcl aspimior. Ttw 
whole occluded hydrogen was thus collected and measured; iu 
voliirae is I'cduced by calculittion to Bar. 760 m.iii., and Thecm. 

The original length of the palladium wire es|>osed wa& 609.Ut 
ni.m. (2iMi inches) nnd ils weight 1.683:^ grm. The wire re- 
ceived a eharge of hydrogen nmounling to 93G times its volume, 
measuring 128 o.c, and therefore weighing 0.01147 em. 
When tbe giia was ultimately expelled, the loss as ascort^ued by 
direct weighing was 0.011G4 grm. The ciiarged wire measurod 
618.923 m.m., showing iiu iucroase in length of 9.779 m.m. (d- 
.385 inch.) The increase in linear dimensions is from 100 to 101- 
.G05 ; .ind in cubic eapaoily, nssuming the expansion to be equl 
in all directions, from 100 to 101.908. Supposing the two meuli 
united without any change of volume, the alloy may tberefora.b* 
said to be composed of — 



The expansion which the pallndium undera;oes appears cDormoiu 
ir viewed as n ciian^e of bulk in tbe metm only, due to any con- 
ceivable physical force, amounting as it does to 16 times tha 
dilatation of pidladium when heated fi-om 0° to 100*" C. Ths 
density of the charged wire is reduced by c;ilculation from 13.3 
^f 11.79. Again, as 100 is to 4.91. so the volume of tbe palladium, 
0.1368 CO., is to the volume of tbe hydrogenium 0.00G7U c^. 
Finally, dividing Uio weight of the hydrogenium, 0.01U7 gnu., 
by its volume in the alloy, 0.00f)714 c.c., wo find 



Donatty of hydroE«nliiD 



The density of hydrogenium, then, appears to approach that 
of magnesium, 1.743. by this firat ex|>eriment. 

Further, the expulsion of hydromn from the wire, however 
caused, is attended with an extmordinary contraction of the lat- 
ter. On expelling die hydrogen by a moderate heat, the wir» 
not only receded to its originid length, but fell AS much hclow 
that zero as it had previously ridden above it. The palladium wiw 
first measuring 609.144 m.m.. and which increased 9.77 m.m., 
wivs ultimately rednccd to 590.444 mm., and contracted 9.7 
ta.m. Tbe wire i^ ppvmanenlly shortened. The density of the 
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palladium did not inereoae, but fell slightly at the same time, 
numetj, rrom 12,33 to 12.12; proviiis tbAl this con t ruction of Iha 
*<Tire is in leii^tii oulv. The result is the converse of Extrusinii 
y wire-drawing. The retraction of the wire is [inssibly due to 
n effect of wire-drawing, in leiivinjr the pnrtieles of metiil in n 
tnte of nnequat tension, n tension which is excBS^^it-e in the di- 
eclion of the length of ihe wire. The nietallic partit^les would 
aem to become mobile, and to riglit themselves in (iroportion na 
III- liydrogen escapes; and the wire cnntmcts in length, expiind- 
'Itig, as appears by its final density, in other dii'ections ut tlie sumo 

wire BO ehsi-ged with hydrogen, if rubbed with the powder 
Nif mnsnesia (to wake the flame lumiaons), bums like a wuxed 
ittread wheu ignited in tlie flnoie of n lamp. 

' Numerous other experiments were aliio performi'd, with re- 
liMrkable unanimity of result; the specific density of hjdrogeni- 

\ being found by calculntion from seveml successive cj:pi'ri- 
_ ■rita lo be, respectively, 1.708, 1.898, 1.977, l.iJ17. 1.927, 1.9S0, 
1.055, the variaUooa resulting from different volumes being used 
a the alloy, the highest densities being obtained when smuU 
(nan lilies were used. 

In these experiments the hydrogen wna expelled by exposing 
Jie palladium placed within a glass tube to a niodcnite he;it short 
of redness and exhamting by means of a Sprengel tube; but 
the gas was also withdrawn in another way, namely, by making 
die wire the positive electrode, nnd thereby evolving oxygen 
Bpoa its surliice. In sacb circumstiincos, a sliglit tilm of oxide 
U palladium is formed on the wire, but it appears not to interfere 
with the extmction and oxidation of the hydrogen. The wire 
incanircd: — 

Bolbra chugs il3.!5in.[a. 

With hTdrogon, HUM " 8.^ m.m. 

After dinhuge 137.31 " G.91 " 

■ The retraction of the wire, there foi-e, does not reqiiire the con- 
L-nce of a high temperature. This experiment further proved 
a large charge of lijdrogeo noay be removed in a complete 
tnanner, bv exposure to the positive pole — l'or4 hoars in this 
ease : for the wire in its ultimate stale gave no hydi-ogen on being 
beated in vaeuo. 

Experiments were also made to determine the conducting 
power of the palladium and h^drogenium wire, and its magnetic 
jBroperties, the details of which may ho hereafter refeiTed to. 
^Iie record of these experiments, as communicated to the Ro^ol 
^^(wioty, JiinnBi7 H, by Mr. Graha.m, forms one of tlie moat im- 
tooitanl cnniributions to science thnt has been recently made, and 
>in immediately an-est the attenUon of tlie entire acieatilio 
>rorld. 
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DETERUINATIONS OE' FREE OSTQEH. 

At a meeting of the Manchester Lilerarj and Philosophical 
Society, Mr. Peter Hart (]esc!ril>e(l his method of makiag T3[nd 
delennintilions of free oxjgeu. The apparatus required conritts, 
in addition to tia ordioaiy pneumatic trough, of two tubes, each 
one-half inch in diameter and IG inches long, closed at one nod. 
One of Uie mbea is graduated into fiflietlis of a cubic inch, MMt 
the other is coated int^irniillr witli pbospbonis. This is effected 
by dropping inlo the tube a few pieees of piiosplioras ; it is then 
to Im closed by a Bound cork, und the pnosphorus (melted by 
immersing tlie tul)e in hot water) may be spread in a thin coadug 
over the ititcrior by turning it. round as it cools. On cooling, the 
cork is to be withdrawn, the lube filled with water, and a piece 
of India-rubber tube tied securely over the mouth. This com- 
pletes the apparatus. Tiie modua operandi is aa follows : Both 
tubes are filled with water, and allowed to remain in the trough, 
a portion of the air to be examined la passed into the measuring 
tube, which is now allowed to remain for 5 minutes in the trough 
to allow it to attain the same temperature as tbe water. It is 
lilted until the water is at the same level within and without, and 
may tlieu be closed by the linger, and withdrawn from the trough. 
The volume is easily noted. This done, it ia connected by the 
India-rubber joint with the phosphorus tube, into which the air 
ia allowed to flow. The whole may Dow be placed for liaH M 
hour in the trough, when the gas may be poured bock into tb« 
meosuilng tube, the level once more taken, and tbe volume read 
off in the same way as before. The loss is oxygen. No claim is 
mnde for strict scientific accuracy in connection with this appora- 
tns; its sole merit consists in its offering an easy and rapid meaM 
of nppro^mately determining; the free oxygen in an atmosphere. 
In the worlcing of sulphiu'lc acid chambers it has been found 
extremely valuable, and possibly may be found so for other tech- 
nical inquiries. — MaAania' Magazine. 



DEFLECTION OF BEAUH. 

Professor W. A. Norton, of Yale College, at tlie meetinw of Ui« 
Ameriean Association, at Salem, commuuieiited the principaTreenlta 
of a scries of expeiiraents which he had madi! lo test the theoret- 
ical laws of the defiection of beams exposed to a tmnsvent 
Btraio- In the experiments the beam rested on the supports M 
the ends, and was loaded in the middle. Tbe accepted formalB 

g'vee tbe folinwin^ laws: (I) The deflection is proportional to 
e pressure ; (2) mversely to tbe breadtb ; (3) and to the oub« 
of the depth ; (4) directly propartionul to the cube of the lengtli. 
The results of the experiments (fully explained by diagrams and 
tables) show that tlic deflection is approximately pnijioiiional M 
tbe pret'sui-e. but, stnetly speaking, increases according Lo k less 
rapid law, the neutral axis of the cvMsa eecdoa of tbe slick shift- 
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bii; its puHitluQ and its distiince from iho centre of (rravitj of the 
crOs* section ougDiunCiDg. Aa to iho second law. the deviiitiuna 
arc not grtattr ttmn luiw lie Rtti'ibuteil to differences in the 
Mf>dali ot eluativily of different sticb;!, nnd tjiu gi'eaCur shifting 
f W Ike neutral nxia of tlie elicke most stniined. The tliird laiv 
l:fMint>t bo regarded aa even appro xi mate I y Ii'ue, except in case 
0t nicks wlioae Jengtb bears a liigh proportion to llicir depih. 
llie fourth law fails as well as tlic third. Profpsaor Noi-ton ha^ 
made willi the same appanktus a series of experiments od the 
degreo of set or residual defieciion conimuniL'ated to sticks by 
TMricd strains and under varied cii-f^umslances, nnd obtained 
interesting and curious if not important results. But these ba 
did Dol enter upon at this time. 



KLEUEKTS OF HATTER. 

Prof. Charles A. Seely, at the meeting of the American Asso- 
ciation, at Salem, in his paper on the ClassiHcation of the Elements 
of Matter, aHer alluding to somo gioints in tlie philosophy of 
claasili cation in genei-al, remarked lliat the revised atomic nota- 
Ijou and the doctrine of atoniicilj are tlie foundation of what is 
termed " modem chemistry." They are the starting-point of tlie 
most reasonable explanations of facts. They test the genuine- 
ness of the old grouping of the elements, and they lead us to 
Altogether new systems of gi-ouping. Atomicity divides the 
alemenls into two grand divisions, pcrisaads (whose atoma com- 
bine singly with an odd number of other atoms), and asliada 
(whoBO atoms combine with an eren number of other atoms). 
The HUttior Hupnosed himself the first to observe that if tiie 
tilnnnrn be placea side by side, the members being arranged in 
the order of their atomic numbers, and at the same time so that 
UhoM of corresponding atomic numbers be brought into juitapo- 
rl^ion, then the elements of corrosponding atomic numbers will 
'^e ibund to be remarkably allied in physical prupeities ; in other 
, roi-ds, tlie astiad is paired with the pcridsad of corrosponding 
BWomic number. It will also be observed that each member of 
litt niilurul group will be found opposite a memlior of a, related 
r natural group. It thus appears that the physical properties of 
'' e olemenla are closely related to and possibiy depenaent upon 
,_ e atomic weight and the atomicity ; the rotation is so close that 
Hie atomic weight and atomicity may be taken as the sole data 
tat K subdivision of the two grand classes. For the best realiza- 
tion of thia thoaght the autlior acknowledged indebtedness to 
SroC Charles S. Peirce, of Cambridge, and exhibited a diagram 
«f clKSsiflcation prepared by him. In this chai-t the elements are 

Iteprt!seRied at heights corresponding to their atomic numbers, 
Md the natural series appear in vortical columns; io other 
Vords, the ordinates of the points fixing the position of the ele- 
|pt-nt9 represeut the atomic weights, and the abscissas of the 
jBMQbers'if a snrii'S are ci|ual. ^'he chart plainly exhiblla the 
Act of llil: paiiliig lii-liceen individuals and bevyKion-HftVVtawrtt- 
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ni/ad groups, and at the same time imlieates new sym 
and new giwupinga. Pi-of, Seely beiievfW tliiil no diagraiD 4 
classiiicntion ot the elements has ever beBD devised which is 4 
simple and 80 comprehensive. The paper continues bj pointii| 
out the impoi'tAnce and the consequences of the fact of the pafe 
ing of the elements. It is a new coniirmation of the doctrios-fl 
atomicity and of the truth of the atomic numbers. It indiooH 
the probability that very few more elements are to be discoverai 
and assists in bringing chemical phenomena into tbeilomiuaq( 
mathemados and oi'dinary phjsica. 



M, Le Roux has made some eitpeiiments with the vapor (^ 
sodium, and examined its capability or incapability of pasaiqi 
through rock salt. Two crucibles of rock salt were preparedr; 
thin plate of the same substance placed between them, and iaai 
of the cavities sodium was placed. Notwithstanding a brighfrri 
heat maintained fur several hours, the piHce which was not u 
rect contact with the sodium vapor remained completely ii ._ 
tered, even where it bad been in contact with the plate alieaf 
completely penetrated. Chloride of sodium ia not attacked i 
the vapor of sodium, but soda corrodes it energetically. ' — 
small quantity of soda suffices to hcrniotically seal two 
of rock Bait, sodium preserving its lustre for several moutbaiii 
crncible of this kind. Potassium vapor does not attack its chli 
ride, but it covers the chloride with a bright blue Hubstaiioe,.j 
which, possibly, chemists I'eco^nize the suboxide of potiisslum., 

Mr. W. P. Dexter has described a new gas-lamp for b ''~ 
crucibles, etc. The ordinary fiunsen bnrner is known to ac 
the surface of platinum vessels brought into contact with tl. 
inn^r line of the flame; the metal loses its polish, beoomin^jt 
perflcially porous and spongy, and requires the use of the bo^ 
isher to bring it back to its original slate. This alteration of 1J 
surface is attended with a change of weight, and Mr. Dextei h 
consequently devised the fallowing arrangement: Ha remoitl 
the air-tube of a common Bunsen lamp, and puts in its pl«B4 
somewhat longer one of glass or iron, of about 12 milUmetreai 
ti^vnal diameter. The gas-jet has a single circular apertuie, ■ 
should be in proper proportion to the diameter of the tube, wV 
may be held in any of the ordinary clamped supports. The B. 
being raised sufficiently above the jet to aUow free entranoa A 
air, and a full stream of ^as let on, a " i-oaring" flame ia prodnc " 
of which the interior blue cone is pointed, sharply dufiued, i-..,^— 
extends only about half an inch from the top of the tube. A pB 
ished platinum surface is not acted upon by this flame, provw 
it bo not brought into contact with the interior cone. In l' 
Bunsen burner, as usually made, the supply of air depends np 
the diameter of the tube, the holes at its base being more & 
sufficient to supply the draught. With the wider tabs, Iti 
Deeesaarj to limit the admlsaioa of air by depressing the M 




m the lamp, when the force of tbe gas ia dimininhod. 

« the pi'oportion becomes aiicli that hr explos 

ned. Fortbia reason it is mure convenient to use an arrange- 

at Sn wbii'h tlie excess of air can be regulated by an eiterjor 

e sliding obliquely downward over the ait^aperturea. Tbe 

i>Jet shomd be on a level with tbe lop of these apertures, which 

Kt be niBUh larg^er than those of the orainary Bunsen 

Ir. Brown, of tlie War OfQce Chemical Department, has dis- 
Vered a remarkable property connected with the ignition and 
plosion of gun-cotton. lie has fournJ that the explosive force 
pin-cotton may, like that of nitro-glycerine, t)« aevcloped by 
b exposure of the Bubstance to the sadden concussion produced 
a detonation ; and that, if exploded b^ that agency, the sud- 
nnesB and consequent violence of its action greatly exceed that 
tt« explosion by means of a highly heated bad; or flame. It 
*^*iw, that guu-colton, even when freely exposed to air, may iw 
e to explode with destructive violence, nppnrontly not inferior 
iBt of nititi-glycerine, simply by employing for its explosion 
am to which is attached a small detonating charge. Some 
atirkable results have been alrendy obtained with this new 
de of exploding gun-oott&n. Lai'ge blocks of granite, and 
let very hard rock, and iron plates of some thickuess, have 
m shattered by exploding small charges of gun-cotton which 
[ply rested upon their upper surfncea. Fuilher, lon^ charges 
InUns of gun-cotton, simply placed upon tbe ground against 
Ickades ofgreat strength, and wholly unconfined, have been 
ploded by means of detonating fuses placed in the centre or 
' IM end of the train, and produced uniformly deatntctive 
m ttipouvhout their entire length, the results corresponding 
ram produced by 8 or 10 times the amount of gunpowder 
B applied under the most favorable conditions. Mining and 
■trrring operations, with gun-cotton applied in the new maii- 
^, have famished results quite equal to those obtained with 
ro-rlycerine, and have proved conclusively tliat if gun-cotton 
nplnded by detonation. It is unnecossai-y to conQne the charge 
Iho bhisl-holo by tlio process of hard-tamping, as the explosion 
tbe entire charge takes place too suddenly for its elTecta to bo 

Kreoiftbly diminished by the line of escape presented by the 
C-bole. Thus the most dangerous of all opei'ations connected 
h mining may be dispensed with when gun-ooClon fired by the 
r system Is employed. — Qaarterly Journal of Science, April, 



FACTS IN NATDItai, PHlLOSOPHt. 

lion of Ileat from the Moon . — Tlie Earl of Rosse is mak- 

ies of uxpniiments, by means of a tbermo-pile of 4 elo- 

And a 3-foot telescope, to determine, if possible, what pro- 

fl of tlw moon's heat consists of— 1. That coming from the 

irior of the m<M>n. which will not vary with thif phase; 3. 

ttwblob ftillj fi-oin the sun on t\ie moon'a avn^attu, oxi&'D ~ 
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oiiee reflected regularly nnil irregularly; 3. Tliat wbiuh I 
I'lMiu the sun on ibe moon's surliicR is »ljsoi'beil, roides the] 

Eerutureof l;liemuaa'iisuiliu:e,au<l Uaiti'rwnriliinidiutailn! ' .^ 
iw rtfraiigibility. Tlio cbief result arrlristl at uj> to llic pre __ 
tuouient is, that (ibe iixiiAting power of tbe moon being lAkcn u 
cmitil to Iam|iblack, and tlie earth's atuiospbei'e supposud nutU) 
affect tbe result) a iletlitiion of 90° for lull ninnn uppeiu-s to imli- 
cate an elevalion of temperatures; 600° F. The relative amount 
of solikr and lunar radiation was found =: 698 11): 1. 

Htat Refiectedfrom the Moon's Sur/oce. —The moon's su if lUe 
emits as mucU heal as a cube tilled tvitb boiling water, covered 
with lampbbuik, having a surface of 6.5 iiquaro ceutiiuetruj, ftud 
placed At a distance of .HQ metres from the tberrao-ctectric meu- 
uring appamtus employed by the author in his exporimeiili. 
— li.BaUU, in CompUt Bendm of Nov. 2, 1869. 

Maximum Point of tht Density of Water. — A great many data 
exist in different texl-books as to the precise tempei-ature ii 
which water niTtvcs at tbe highest deusiiy, varying from 33.6il° 
F. to 39-344" F. (S.Cff'C. to 4.08" C), the latter being the numLei 
indicated by II. Kapp. A new serins of researches made bj 
Rosstitti has led to very nearly the same result, the numbers b^ 
ing 4.07° C, or 39.326°' F., an'd this temper-iture sbould now, at 
before, be considered tbe standard for graduation of tawa- 
ures. 

Oil» on Water. — Dr. Carter Moffat h.w succeeded in fixing on par 
per the beautiful figures wbicli are produced when oils, etc., areas' 
lowed to fall, drop by drop, on a surfiice of pure water, ud 
which Professor Tomlinson UAs shown to be charade rislic of eMb 
oIL The method is very simple, and is, brioQy, to obtain a pattern 
on nat«r, note the time, lay on tbe paper, glazed side downwards, 
for an instant, take out. draw thivjugh a plate of ink, removf. 
and wash with water. The proccHsis capableof great exlAusiixi, ' 
and will be valuable to paper-stainers and others. ' 

llie Temperature of SeorWater at Great Dept/ii. — Several otM- 
fully conducted sounding, made near the Faroe Islands, hava 
revealed the fact that while the surface-water has an almost in- 
variable teuperatui'e ofG^, the Iient at great depths varica ex- 
ceedingly. At a depth of 60O falhoras Uie temperature was 8i°, 
— a fact whicb is explained by the suppoiiiiuu of a cold Arctic 
stream flowing from the nonh-east, and apparently coming be- 
tween tlie fork of the Gulf Stream. Another interesting faot 
established by these inquiries is, tliat even at a temperature iu 
the ocean almost that of our freezing-point, Uiere are an abun- 
dance and variety of animal forms wtuch could not have been 
predicated. — Med. Time* mid Oatelte. 

The Tidet. — Mr. William Ferrel, of Cambridge, at the meeting of 
tlie American Association at Salem, gave some results of a discn»- 
Bion of Tide Operations at the Boston Diy Dock, and also at Brest, in 
France. The most important new term introduced by Mr. Ferrel 
depends upon friction, and the important modifications oonM- 
quent upon it were very satisfactorily explaiucd. 

PmCeDSOt Peirce complinicDted the author very highly upon his 
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niltB, Btadng \hat we maj now Tor the fii-st time Teel that we 
^ve tt iheory ot the tides. 

TVanjnniJ'ton of Gata through Colloid Subaltrnea. — In a recent 
at the Rojrul Institution, Dr. Uiiliog said, in regnrd to the 
I of guses through Imliit'irubber, etc., thiit the ■> gas 
eara ui be condensed Eit the neurest sarToce, nnd to puss 
lugh the pores of the material as it volatile liquid, which evnp- 



s hnlf filled with colored liquid, nad ils lower end plnced in ti 
h of water, the water in the tube ran out, because of the mpid 
Hi^ of air through tho holes in the calico. But when the calico 
a wetted with water, the column of liquid was sustained in the 
le, 03 air oould enter then only by dissolving in the water nnd 
aportUing on the other side, — a rery slow process. Ammonia, 
ia^ very soluble in water, pnssed urough quicker; which the 
"urerpraved bj inverting ajar of ammonia over the wet calico, 
I causing the liquid in the tube to descend more rapidly. 
qaid ammonia dropped upon the wet calico was also seen to act 
e vigorously than the gas which bad to dissolve in the water 
TO it begMi to pass.'" 
A Ne* PyromxUr. — M. A. Lamy, in the "Comptea Bendus," of 
", 1869, describes Iba advantages of this instrument at 
It is based upon the principle that certain compounds, 
I or volatile, are decomposed m a partial and progressive 
iner in the same measure that the temperature is cTeviited. 
id tfant the tension of the elements of the mixture, or tension 
' dlssoolation, increases with the temperature, and remains con- 
'Snt U a fixed temperature. This law has been extended to the 
>e of solid substance formed by the union of two bodies, one 
which is fixed, the other volatile, like carbonate of lime. The 
ometer is formed of a porcelain tube, varnished upon its two 
!S; closed at one end and put in communication by the other 
li a tnba of glass in two branches containing mercui'y, or 
bnected with any other raanometric system. The porcelain 
ie coataiHs a certain quantity of Iceland spar, or simply mar- 
9 powder. The marble powder is healed to redness, and the 
be Is filled with dry and pure enrbonio-noid gas. When such a 
be cools down lo the ordlniiry temperature, the carbonie-add 
li ia entirely reabsorbed by the lime, and the manometer shows 
tAouum. It is then n true barometer when it is not used to 

e high lemperatui'es. 
'Cblomtton of Glaii under Influence of Sunlight. — M. Bontemps, 
^M IB the managing director of tba celebrated glass works at 
loi«y le Roi, states, after referring to the observations on this 
Meet made by the immortal Faraday, in 1824, and MM. Gaf- 
la and Pdouze, in 1863 and 1867, that his obsei-vations lead lo 
e following results : Within S months aftifr having been exposed 
BDolight, the best and whitest glass made at St. Qobahi is 
nmed very distinctly yellow; extra white glass (of a peculiar 
ide of manufacture) has become even more yellow, and grad- 
Uy assumes a color known as priitrs d'oij/iwn ; g\*9i? — i-."i"~ 
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5 per cent, of lithar^ w&s also affected, but far less p 
ci-ystul gliiss, made with carbonate of potassa (the oUi 
rci'urretl to cooLiin cnrbonate of soda), litliarge, and HilicHrjl 
not at all affecteJ ; English plate g!:t9«, mnile by tbe British ra.„. 
Glass Compim;. and exhiliiting a distinctly azure-blue tiagt, 
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inaffucted. Tiie author stti-ibntes this colnraUoit, 
which begins with yellow and gradually turns to violet, pavsing 
tlirough red pelure d'oignon. to the uxiaizing effect of the ton 
rnya upon tlie protoxidus of iron and manganese contaiaeil In 
ghiss. — Cotapta Rmdua. Nov. 2'2, 1869. 

Luminout EJfecU of Light. — In the "Comptes Renilus," of 
Nov. 15, there is a paper entitled, "Besearches on thu Luminutn 
Effects due to the Action of Light upon different Bodies," TliH 
is the fitlh instidment of a lengthy memoir by M. Becqaetri. 
The author's experiments lead to the following conutusionsi 
The moat refrangible rays, and principally those beyond it» 
violet, are the most active; tbe difiurent parts of the solar (po 
trum differ in their activity ; the least refrangible rays from tbs 
blue, and past the ultra-red, act especially as extlnguiahon of 
phos ph oresce n ces. 

Plioapkoracmce of ike 5«a.— Tbe phenomenon is due to eteo- 
tricity, and the inlusoria only acts as sharp points do in w*ll- 
known electrical experiments. — M. Duchemin, CompUt Bt»du, 
Nvj>. 2, 1809. 

Cotutilution and Motion of Qlaciert. — In the "Comptes B«a/ 
das," of Nov. 2, 1869, MM. Grad and Dupr£ have a paper on 
tliis subject. 

The chief results of the labors of these authoi'S arc the foltoiP- 
ing: The crystals of ice of the glaciers are arranged in a regular 
manner, atii] the constituent molecules of that ice are ^Isccd if 
in frozen water. The veloci^ of motion of a. glacier inoreaHi 
from the bottom to the top, while the maximum of moUon oodo- 
cidci# with the greatest slope. 

Jtejltclion of Heat. — Professor Gustav Magnos, at the meatjog 



of the British Assooiallon, read a paper, in which tie made known 

a cuiious disuovery of his own, that fluor spar has the property of 

:ling, very largely, tlie dark, invisible rays emitted by bot 



ruck salt. Dr. Balfour Stewart then called attentjon to tb« fiut 
tliat there is much evidence tending to prove that tbe heat n^ 
from rock salt are of very great wave length, belonging mIbhM 
to one of tbe extramities of the spoctram. 

Mcekaaicat Equivalent of Heat. —Mr. P. H. Van der Wsfdt, 
of New York, read a paper, at the meetinv of the Americtta 
Association, Aug., 1869, on " The Determination of the Ueobw- 
ical Eriuivalent of Heat by Means of tbe Moderu Ice and Coo)Im( 
Machines." In converting heat into motion there is a greu lOMt 
the result being but ono-aeventb or ane-fourtceutb part what 
would be expected. But in converting motion into heat wta gat 
very nearly a full equivalonL In the production of artificial coU 
by abstracting heat wo get the same result. The expenditure ot 

one horse-power reduces thu lem]>entvui-e of i * — ~^ 

Fahreuheh in one minute. In the EngLiah ^ri 
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dng; aromonia as the agent, 10 horae-power working 10 boi 
'^" *■ : couling power of one Ion of ice, and one ton of co;il, 
^'a mppty, lius the Tii-tue of 14 tuns uf ice. The profi-s 
n excellent CTftporstion in eoadenaod gas fi-oiu petruloiiiii 
. >r Btilla. Tliis gas con be condensed into fliiiil b^ very 

bla prvssore, and boUa nt n temperature of 30° Fahrenhmt. 
SOttriotu Produeiion of Cidd. — lit. Pliipaon has ivcuntly dls- 
brenid that an intense degree of cold is produced by diasulvjng 
bphocyanate of ammonium in water. Miinj salts, more es- 

■oinlly s.ilts of ammonut, lower llie tempei-ature of wnter while 

— '"ing; but, according to Dr. Fhipaon, no coinpoond pro- 
auces this effect in so marvellous a, miinncr as salphocjanate of 
smmonium. In one experiment 35 grammes of this salt dis- 
Eoiveil rapidly in 35 cubic centiaietros of water nt 23° Ci'nt., 
caused tlic thermometer lo descend in a few seconds to 10° Cent. 
The molatui'e of the atmosphere instnntly condensed ilsc-lf on the 
outside of ttie glass in thin plates of ice. — Scieatifie Bevieie. 

As n general rule, according to experiments by M. Schultz, it 
has been found that the point of solidification of fluids is lowered 
by sabstanecs dissolved thei'ein, and that gaaes disaolrcd in fluids 
exercise the same effects. Pure ncetic acid fuses at 16°; tbis is 
lowered to 16. '2° when a current of carbonic acid is transmitted 
tbrongb this acid. It is well Icnown that hydrochloric acid giis 
and ammonia eas lower the freezing temperature of water in 
which they are dissolved ; so do carbonic acid and sulphurous acid 
gas; and it has been ascertained by M. Schultz thai nitrogen, 
otj-gen, and hydrogen gases exert the same effect when dis- 
solved in water. Nnmcrons experiments were made by hira 
with the view of Ascertaining the effect of an increase of pressure 
brought to l)ear upon the absorption of various gases by water. 
Mid the towering of the freezing-point of that liquid in conse- 
quence thereof. By the jihenomenon of regetotion is understood 
tliat property exhibited by ice of freezing together to a solid 
mass, when pieces of that aubstanoe are pressed toMtber at the 
temperature of 0°. Alter quoting the opinions of Messrs. Fai'a- 
<kiy, Forl>es, Thomson, and Helmboltz, on this subject, the 
author says; "When we tike it for granted that regelaiion is 
the formation of ice from water nnew, wo mujt bear in mind 
that only pure water, or water, at least, not saturated with air, is 
suitable for this purpose," 

Phoioffrapki/ — Sdf-printt from Nature. — At a meeting of the 
Mass. Inst, of Technology, Mr. Thomas GnfBeld exhibited illus- 
trations of whnt he calls " Phoiogmpbic Self-prints from Nature." 
Wliile on a visit to the country, having witn him his pressure 
frames and sensitive papier, it occurrea to him that the colored 
autumn leaves might produce varied effects, just as the colored 
gliutses did on the eeuaitive paper exposed beneath them. He 
exliibitod various groups of colored leaves taken in this way ; 
the red leaves generally cut off a very large amount of the actinia 
nivs, while the other colore passed a considerable amount; the 
thU'>kneas of the leaves, their Jiyness from age, and the hardness 
01' the veins and ribs, are elements which determine the amount 
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of olieiuical effect upon the paper. From wreaths of lejiraa be 
went [ci Tema, an'misi-d in viii'iuus artisiie roj'ins. nni} as mollcwa. 
fif ft arngiihkr coinciaenoi^, the first inotio thus printt,-!] waa. " Gud 
is love," imd he waa Lhua alile to roake N^tura beraelf proclaini ia 
letters of light, by thn voice of the bumble ferns, nml in Um lMt> 
gUHge of flowers, the essential principle of Christiuiilty. Tbe - 
worn is done as follows ; ILivlng procured ynur dedgn. 
place it under the gtasa of your pressore frame; if a tuottu^ It 
must be writt«n badfwards. Place your ferns, with mucilii^ 
upon the glass within Ihe lines of your design; put your ectuiltvB 
paper on the glasa. press Ibe bai'k board down, and oxpoae to 



if you have not a workroom for the pui-pose at home. The 
of exposure varies with the aeasona, the hour of the day, and 
stAle of the sunlight. In five or ten minutes, in a brizht sumc 
day, he has obtained a good impression. This dark backgiuund 
print. No. 1, is used as a oegative to produce No. 9, or a print 
with a white background, and in which nil the lights and shade* 
of No. I are reverbed; fi'om No. 3, used as a negative. No. 1 cas 
be reproduced, althouc'h the lines are not ouite so sharp, nor tht 
offi'i-t so good, as in tlie print tnkuu directly from the ferna. Bjr 
the iiid of a camera any of tbese interesting pictures may be t»- 
pi'oduced of any i-equii'ed size. Many of these were Bxbihil«d. 
From leaves and ferns, he successfully experimented witli deli- 
ciitit al^ from the shore, the bright feathers of birds, and btil- 
liniit wings of insectsi making thus U)e sun portray, with iu 
powerful pencil, some of tlie must beautiful nbjiicts of thn land, 
and sea, and air. These designs were of Angular delicacy and 
beauty. What he had thus been able to accomplish in the midsl 
of a busy life, he believed WiU sufficient to show that very impor- 
tant i-csults might be expected from the fuilher development of 
tlds prouess, csptaiiilly in U»e illuatmtion of the works of nature, 
by Uie most ethureal and at tLe anme time most powerful agency 
of sunlight. 

Plu>U>graph» of Noberi'i Bands. — In "Silliman's Journal" wa 
have a paper by Dr. Woodward, who has so distinguished hini' 
self by nis miero-photogriiphJo results, describing his success In 
photograpbtng a new plate by Nobert, containing 19 bands with 
a one-six tecnth objective, by Powel & Iieland. No lens, previ- 
ously, had been able to resolve the lines on these bands beyond 
the 15th. 

Phoioffraphing loHhout a Lou. — The method adopted by Hr. 
James Thomson, of Glasgow, to photograph the bodily organs 
of fossil corals : Each of these fossil corals is nearly as large m 
a hen's egg, and Mr. Thomson, it will Iw remembered, cut a 
tliiii slice (Hit of the centi-u of e;iL'h coral, and tlien ground down 
and jiolished the stone slice till it became thin and translucent 
eiiough III be used .is a negative from which to take phologritpbie 
prints i.n paper. When he exhibited these valuable photogrtwth* 
Bt (lie Biitisli Asaiicialion at Norwich, lost year. Mr. W. H. Ilar- 
inded him to have them copied iu lature by tha 
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permanent carbon process. Mr. Thomson, in consequence, went 
to Newcastle-on-Tyne, saw Mr. Joseph W. Swan, the patentee 
of the chief carbon process, and made arrangements for a large 
mpply of permanent photographs from the stone negatives. 
8ome of these carlion prints were exhibited at Exeter, and met 
with much approval. Mr. Thomson says that he and Mr. Swan 
are now trying experiments upon a new process, which they hope 
will result in the production of blocks from the coral sections 
which can be used in the common printing press, to print from in 
printing ink. -^Jtmmal of jFraMin Inst:^ Nov., 1869. 

17 



CHEMISTKT. 



BrSROGEKIUlf. 



Some ycara since. Devitle anit Troost discovered thut hj-drogB 
passed Bomewbat reiidily through platinum at a liigli tinipe^^^ 
ture, and luterGi-ahnm ijiscovered the pi-opeily of palladium «i 
Bt low temperaturcB of taking up and rotaining within Usd 
lui^ proporlion of hydrogen. 

It has often been maintained, on chemical grounds, that hjdr 
gen gas is the vapoi' of a liiglity volatile metal. Graham, fa tr^^ 
papers rt^ad before the Royiil ^lociety,* details a series of en« 
ments made by bim, froni which he concludes that " palladlul 
witli its occluded bydi-ogen, ia simply an alloy of tliis volad 
metal, in which the volatility of the one clement is restrafnod b 
its union with the other, and which owes its metallio asMi 
equally to both cunsUtueuts." Assuming that hydrogen a<N 
really thus exist in a metallic state, he calls the mettil hydr 
geuium. 

The palliidium was employed in the form of wire, and i 
charged with hydrogen by making it the neg.itlve electrode of 
a small Bunscn battery ; the positive electrode consisted of 
platinum wire extending by the side of the palladium wire liv 
jarof acidulated water. In this way the palladium wire occlude 
an amount of hydrogen equal to 800 or 900 times its own v<4 

Z>flwi(^- — The density of palladium when charged with 800 
WO times its volume of hyiirogen is perceptibly lowered. T 
density of the alloy cannot be measured in water in the aM 
manner, as the mere imroei'sioD in water determines the escni 
of hydrogen. It was therefore estimated, assuming that the ti 
metals united without condensation, by measuring the wire u 
' an equal tension, before and after charging it with bydi 

, The hydrogen was then exhausted by a Sprengol osplrUor K 
i the volume measured. 

I It was found, on exhausting the hydrogen, that the p&tladin 
I vire hod decreased in length by an amount nearly equal to I 
1 Inoroase over it^ original length. Supposing the increase of vi 
[ nme due to the hydrcigenium to be represented by the BatBi 
I the elonaation and the retntction, the denslly of hydrogenln 
I calculated fi-om a number of experiments would be in the neig 
' borhood of .e&. 

*Prial«(liDrulliaUie"CbsiD.N«ir>," Vol. xii., p.G3, and Vol. ix., p. H 
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The proper^ nf occlading hydrogen belongs also to the rvltoya 
of pallAdiuni when the si'cona mctiil does not Ibrni more ihnn 
one-half the iilloy. In this case the expnosinn is about twicn as 
ereat as in the cise of puro pal lad i am, and on expelling the hy- 
arugoi) Ilie slloj returns lo itsorigiaal dimensions without furthpr 
Tetraction. The density of hydrogeniiim. calculated from a series 
of expedmpntB with alloys of palladiuni, gave results between 
0.711 and 0.755, the mcHn of whicli would be 0.733. 

TfoacUy. — llie tenncity of the alloy of palladium and bj'dro- 
geninm is leas than that of pilladiom. If the tenacity of thu lat- 
ter be represented by 100, that of tbo alloy will bo represented by 
9XS9. 

Condtutiviiy . — The electric conductivity of copper being re p- 
WWDted by 100, that of palladiuoi would be represented l)y 6.10, 
lod that of the alloy by 5.99. 

The conductivity, although diminished, still remains consider- 
|Ue, which would »how the metallic character of hydrogenium. 
- MiignttiMm. — Palladium is feebly but tmly magnetic; the alloy 
b magnetic to n greater degree, w^hich fact indicates the metallio 
■ (r of the other component of ihe alloy, 

cid Charactera. — The chemical pri)pertiP8 of hydroge- 
oAso distinguish it from ordinary hydrogen: e. g., the 
I palladium alloy precipitates mercury' and calomel from a solu- 
tion of mercuric chloride without disengagement of hydrogen ; 
[ that is, hydi'ogeuiam decuinposes mercuric chloride while hy- 
drogen does not. 

l^e concludons arrived at are, that hydrogenium la a white 
' wild of metallic aspect, of a density between 7 and 8, and ca- 
pable of forming with an equivalent proportion of palladium a 
duDnite alloy. 



I 



CELL-eTRCCTDKE OF URTALS. 

_ r-r^'i ^7 W- Vivian, recently read before the Liverpool 
$ioljtechnic Society, pi-esentcd sonso interesting points in regard 
to the microscopic structure of metals. Mr. Vivian classes met- 
tie under two head}, namely, those the structure of which is an- 
Kular or cryBtalline, and those in which it is cellular or porous, 
Tho cellular structure is most highly developed in those metals 
I vhicb we have found to be the best conductors of heat and elec- 
tricity; and its perfection is in proportion to the capacity for such 
OMtductioa. "The 'fibre,' or 'silky lustre,' exhibited in the 
fracture of good iron," says Mr. V., " is only the effect of the 
l^t reBected from theinner surfaces of myriads of minute cells ex- 
paced h^ the fi-ncture. The form of these, in their normal state, 
I b spherical, or nearly so, but becomes rli:inged lu tho pitMsess of 
■ rollmg. The mechanical properties of tenacity, ductility, etc., 
I most greatly depend on the perfection of the cell system : a 
K Clj'sUilline. malleable irondoesnot show prisms in its fracture, hut 
ft BiiDplya number of faces or planes crossing the cells alright 
A Miglu, cutting liiem off short. The pTOcess ol toWto^ \tii^ w-Vft 
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pUlet or sheets does not obliterate these cells, bul merely n 
net Ifacni, as they widen out under the pressure; the tbin p 
liniu bi'come laminated, and on the regulurit; of this J&minat _ 
the qnulity of the plate Tei7 much depends. The cell eystem of I 
copper is more perfect than that of Iron, a result of the pouring 
of the copper Into moulds, but the cells nre afterwards altered t^ 
the pressure in rolling, etc., bat never destroyed. If it were pos- 
sible to make ft section one-millionth part of an inch in thickness 
these cells wonld bo seen." — DruggittM' Cireular. 



BEUATIOB OF UETALS IK TnE BLECTKIC CBRBENT. 

an electric current from a couple of cells of n Bunsen bat- 
e pole of which consists of a silver plate, is made 

__ ,._.. ^,1 water aciiiulatud with sulphuric acid, the ailrei 

becomes covered with a black coating of amorpliouB peroxide of 
silver. The formation of this oxide la due to ozone; for, on snb- 
slilutlng a platinuin plate for the one of silver, Uie smell of o£one 
may ho at once recognized. The same phenomenon takes place 
if, instead of acidulated water, a solution of sulphate of sodium be 
used. No peroxide Is farmed in a solution of nitrate of potassiom, 
bul a flocculent, light-brown precipitate of oside of silver fottn* 
in the liquid. In a solution of fcrrocyanide of potassium the 
silver becomes covered with a white film of ferrocjanlde of 
silver (amerphous), and in a solution of bichromate of ]>otassiam 
with a i-cddisb- black tilui of crystallized cliromate of silver. 

When a plate of pallodiuin is ased as the positive electrode 
in water acidulated with sulphuric acid, it becomes covered with 
an almost black film of peroxide. Upon lead a coating of brown 

Eitroxido, and upon thallium one of black oside, is depostled. 
'smium, in its ordinary porous condition, is freely converted into 
osmiu Bcid. If, as an electrolyte, a dilute solution of hydrate of 
sodium is empl03*cd, the solution assumes a deep-yellow color, 
while at the same time metal is deposited on the negative eleo- 
tradu. The same is the case with ruthenium. Osm-iridinm. in 
Its nntui'al state, vcadilj dissolves In the alkaline electroljto. 
— Wnkla; Oitting. Nach. 



UatthiesoD prepares pnre iroa by the following method : 1 
dried ferrous sulphate and pure dried sulphate of sodium j 
mixed in nearly equal proportions, and introduced graduallr ■ 
a red-hot platJnum cruelblc. The mass is kept in fucdon uaal y 
evolution of sulphurous-acid g-ns ceases, then allowed to cool al,^ 
eitiraoted with water. If the beat be properly regulated, lbs 
whole of the Iron Is loft as a very Ane CTTstaltine oxide. Tbia 
oxiilo in thoniuglily washi^d liy ducantatioD.'to remove every tnton- 
of the salpbatu of sodium, and, after being drind, b reduocd \^ 
bydcogea in a platinum ciaotbVe \ Mie e^ou^ Vma \h<ia obiA'" 
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ihen pressed into BoUd buttons, a^nd melled in lime crucibles 
lUi llie oxyhydrogon blow-pipe. If proper precautions »re 
takm in purifying the ferrous Hul]>hato and tlio Bulplinte of 
"^dium, almost abn>lutpl; pure ii'on 19 ulititini^d ; i^nreful aiiiilysis 
Ills to detect pliosphui'us or ulicon, wliile the .amount of eulphur 
- ies from 0.00025 to 0.0007 per cent.— (7A«ni. Neon, Aug., 1869. 



A method of effecting tlie tonghening and rpfining of gold has 
been devised by F. B. Miller. T.C.S., of the Sydney Bianeh of 
*' e Rojftl Mint, which appears la be supeiior to those now in 
e, and to answer all thii requirements of llie case in a sinzle 
leratjon. A French cluy crucible is Buturuted wilh bumx ay 
imersing it in a strong and hot solution of the salt and then dry- 
ing. The gold is nielled in this cinicibic with a liLtle borax, and 
> Stream of chlorioe gas is allowed to paits Uirough it by means 
of a clay tulra. In a few hours the whole of the silver is con- 
Tcrted into cldoride, which floats ou the gold. The bor.ix pre- 
Tents lli« absorption of the chloride by the crucible, and also its 
volatilization, except in very minute (]uanUlTea. As soon as the 
gokl haa become solid, the still liquid chlonde of silver is poured 
off. and the gold is now found to have a fineness of say 933 in 
1,000. The apparent loss of gold is very little greater than is 
found in ordinary gold melting, — being 3.9 parts in 10,000, 
Wiioreos In the ordinary process it fa two. A small samjilo of the 
p>ld is removed from time to time during the operatiitn, by means 
of a piece of tobacco-pipe used els a pipette. This is rapidly 
asaayed approximately, and thus the progress of the operation is 
'■■-Iged of. The fused chloride of silver, obtained as a slab by 
.. s operation, is reduced by plaeing it between two plates of 
Wrought iron in a baih of dilute sulphuric acid. Tlie spon^ 
•tlT«r thus obtained contains gold, which is separated by nitric 
•dd; the silver is then thrown dnwn as chlonde and again re- 
diued. — Chem. 80c., rtjioried in CJiem. Newt. 



RBDCCTIOH OF OXIDK3 BT HTDROGEK. 

M. W. MUUer, as a result of a series of experiment* made to 
delennine the temperature at which various oxides are reducL>d 
\j hydrogen, finds that oxide of iron, prepared hy cautiously 
'bieatmg metallic iron in the air, is reduced at 285° C. ; that oxide 
ttf iron prepared from the nitrate is reduced at 286° ; when rather 
nurist hydrogen was employed on oxida of iron prepared lh>m 
ferrous oxalate, the reduction toolc place at 278°. Pa'oipitateil 
exU« of copper, previously heated to 30U°, was reduced at 13^°; 
■trongly ignited oxide of copper at U?* ; oxide of cobalt at about 
iS?"; oxide of tin at about 174"; oiidc of lead at from 310° to 
3X6° i peroxide of mercury al 230° ; oxide of silTer at hetwcoa 



73° tind 78°; oxiilo of sine Wiu not rsduced at a temperalure it 
whicli gliisa ('used. 

Experiments were Also mfide on the chloridea aad sulpbiiles of 
certAin meUls. Cliloride of gold do«3 not nppear b) be aeteil 
upon below 200^, but at & higlier tumperaiure an explosion look 
pfiice ; the action on chloride of platinum was itrong at 85°, vlo- 
k-ul »t 165°; tiie chlorides of silver And lead veijairo a red h««t 
tnr reduction. Sulphide of gold is reduced at 200°, and sulpliida 
of pktinum nt the ordinary temperature; sulphuretted lijrdragu 
is lormed iu both cases. — Pogg. Ana. 

FBOPERTI OF TEBOXIDE OF TSALLIUH. 

The teroxide of thallium may be obtained as a dark-brown 
powder by digesting with heat freslity precipitated chloride of 
thallium in a solution of hypochlorite of souium containing an 
excess of alkali. If a mixture of the dr^ teroxide oud llowera of 
sulphur is submitted to a, moderate frlciion, it ia;aites with explo- 
sion. When, however, to the teroxide is added one-eighth iti 
weight of iJio product vulgarly known as golden ttdphur. it is ob- 
served that the ignitinn requires less rubbing and inkes pises 
without explosion. This mixture possesses the property of being 
set on fire by the fnintcst electriu spark, surpassing. Id this M- 
■pect, the well-known mixture of equal p-irts of chlorate of pottt- 
■lum and black sulphide of antimony. — DingL. Poli/l. Joum. 

HABGDERnTE'S HETHOD OF BBFISINQ SOOAK. 

It is well known that the present method of maDufaotoring 
sugar, notwithstanding the improvements it hivs received of UH 
years, does not allow the extraction of the whole of the sugar 
contained in the beet-root, and that the residue cuntaioB aboutU 
per cent, of its weight of the substance to be obtained. Tha 
combinations of barium and calcium with sugar, observed by It— 
Feligot, and the discovery of osmose and dialysis by Mean. 
Grauiim and Dutrochet, have given rise to many attempts to oa- 
tract from molasses the sugar which it contains in a noa-OTS- 
ta1li£able form. 

The method employed by M. Margueritle is to mix the molas- 
ses with alcohol of 85° acidulated with 5 per cent, of sulpbnric 
acid. The precipitate which forms, and which consists mainly of 
the sulphates of potassium, sodium, and calcium, is rcmovetl by 
filtration, and to the liquor is added an amount of alcohol of 95* 
equ.ll to that originally employed. A supei-aaturated solution of 
sugar is thus obtained, from which the su-mr slowly deposits. Tb 
hasten this operation a quantity of sugarls added to thi< soln&iB, 
and this addition dcienninea the immediate separation of lbs 
greater poilion of ihe sugar d issolved. M. Msrguerittc cluou to . 
obtidn 35 to 38 kilos, of sugar from 100 kilos, of molasses, ai " 
to increase the total amount of tlie field from 21 to 26 per o 
Comj>U» Bendui. 
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Messrs. Boivin and Loiseau have fonned a new cnmblnittion of 
lime and sugar, which, moiiiot'er, contains carbonic acid. It is ' 
prepared as folloirs: To 300 kilos, of Hynip, eonC:iiiiiiig GO pur 
cent, of crystallixiLble sugar, are added 120 Itilos. of Miustic lime 
as (I thiolc milk of litno ; carbonic acid is tiien ptissed tlirougli the 
mixture until a precipitate makes its appearaoce, wtieii 20 litres 
of tepid lime-water are added and tlie passing of carbonic acid is 
stopped. The procipiUate contains 43 per cent, of sugar, 10 uf 
lime, and 17 of caibonic acid. — Bull. Soc. CAim. 



ri.UOSII.ICIC ACID FOR SUGAR RE FINING. 

U. Manx has Ltkeu in France a patent for tlie application of 
Bnoailicic acid for the purifying of bcet-i'oot and other saccliaiine 
juices. The saccharine fluids are Rval dilated with a sufficient 
quantity of water to take away tlie vLscosliy or tJieae ttnids, 
enfficient fluosilicic acid is thon added to pi'ecipitate alt the potas- 
riam salts pi-eaent, and ULixt powdered chalk is added to saturate 
tay excess of the acid. The fluid is then filtered in oi'dor to obtain a 
clear liquid, and this afterwarda treated in the usual u 
BuO. Boc. Chim. 



HAKDFACTURE OF HCOAB. 

The "Journal dcs Fabricants de Suc[e" states that experiments 
■re now in progress in some French colonies to try on a targe 
acale the plan of lUU. Rousseau and Bonnaterre, of converting 
Ibe saccharine juice of the cane or the beet-i'oot into a peculiar 
saccharate of time, and of transporting that salt, instoaa of the 
raw sugar, for the purposes of rafining;. It is said that this com- 
poand is as hard as sand, and t-an be transported without the risk 
of dniua^e and iiijury to which sugar is subject : it can, more- 
OTer, be Itept for any length of time. — Chem. Nemt, 



M. Manbr£ finds that, by the usual mode of proceeding, a 
portion of the stai'ch is always lell in the st-tte of dextrine ; he 
therefore operates under pressure and at a higher temperature. 
For this purpose he employs a stri>ng cylinder-shaped iron vessel 
intvmally lined with lead ; this boiler is charged with 28 kilos, of 
■Dlphurio acJd at 60° B., and 3,800 litres of water, and the liquid 
is brought to the boiling-point by means of high-pressure steam. 
WhoD boiling, there is gradually run in a mixtnre of 1,180 kilos, 
of stjuvh, and 3,600 litres of water acidulated wUlv'^%t\iu&. at wi.\- 
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phui'ic acid. Wlien the whole of this qiinTiiitT has been iittro- 
(liici'd into the boilur, the builer is cloaBil, ana the temi>eriituN 
nihed to 160° C. hj^ nicuns of stenni ; HfWi- 4 hours the action U 
complete. The mixture is run off into tubs, and the add Mig- 
rated with finely powdered limestone. After separation of tiu 
sulphate of calcium, the fluid is evaporated to20°B., clarified with 
animal charcoal, and ovaportited in vacuum-pans. An excelleat 
and beautiful glucose is Ihoa abttuned. — JVon. Scienlif. 



NOTBS ON THE HANTJTACTimE OF gOAP. 



1 indirect method a potaaii 



Ouderaans iias made oxperii 
potash is replaced bv so<i3, and finds that bj the process, as exe- 
cuted in a large scale and yielding excellent produce, only a lit- 
tle more thanliair, to wit, 63.7 per cent, of potash is replaced by 
soda, while 46.3 per cent, of potash are left along with the other 
alkali combined with fatty acids in the cnrd soap. — Joim./', 
Prak. Chan. v. Erdmam, I., 1869. 



UTILIZATION OF cbhoub-aluu. 

The manafaeture of aniljne green and violet and of valerUnto 
acid gives abundant residues of chrome-alum. M. F. Jean pro- 
poses to utilize the chrome-ulum by pulveming and mixing the 
alum with 3 equivalents of carbon, and then decomposing at a red 
beat in a, retort of refractory earthenware. The reaction occur- 
ring may be tlius expressed: KO, SO,. Cr A 3S0, + 3C=3SOi 
+K0, SOs-|-Ci,Oj473CO. The sulphurous acid is poased into 
water or into a solution of carbonate of sodium, and the reddna 
boiled with water, to dissolve out the sulphate of potassium, which 
may aiXerwards be obtained by crystallization. The sesquiuxide of 
chromium is then drained and calcined in order to get rid of kll 
the water, and although it is too dull for use in printing, it may 
be used for the manufacture of bichromate of potassium. — Clum, 
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PURIFICATION OF BlSULPmOE OF CARBON. 

M. Millon purifies the bisulphide of carbon by first washiogH 
several times with distilled water, as in the purification of ether, 
and then transferring it to a retort of large capacity containliu 
quick-lime. After 24 hours' contact the bisulphide is distilled M 
from the lime, and received in a flask partially filled with ooppei 
tarainga, which liave been ptevioualj toastud to remove all tncea 



fatty niattftr and Jvflerwards reduced liy hydrogen. The lime 
niiiniag in tlie retort is atvongly colored. All tEo disagreealilo 
or of the ordinary bisuliihide of earhon ia rcraoved by this 
Atinent and na ethereal odor only is porceived. — Chem. Newt, 
'an.. 18G9. 
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Coal-tar oils at a low tcoijieniture dissolve but n. small proper- 
pn of sulphur; but at a higher temperature this projMrtioa ia 
gnsiderably iocreiLScd. Thus conl-tar oil of 0,886 sp. gr. and 
IstilUqe betweea 146° and 200° 0. dissolves 



ks the temperature decreases the aulphur is precipitated in the 
'stAltine state, and as the difference lu solubility is so great the 
ear portion of the sulphur dissolved at a high temperature ia 
iverod on cooling the solution. This property of the heavier 
^tar oils ia made use of at the Paria gas-works to extract, from 
e mateTinls which have been used in pui'ifyiu^ gas occoi'ding to 
tming's process, the sulphur therein contained. M. Pelouze re- 
>rts Tery favorably on this plan, as greatly superior to, and loss 
Jigeroua Ihaa, the use of sulphide of carbon for that purpose. — 
m^aBeadiu,Mas, 186S. 



ELAMATOXTLOIB tS FHOTOGRAFHT. 

Dr. Tabensky states that since MM. Erdniann and Hesse had 
bcOTCred that btematoxyline reduces solution of silver and be- 
>mea colored red by the action of direct sunlight, hchasmadesoma 
Eperiments in order to discover whether the alcoholic extract of 
ewood nilght not be very aerviconblo in photography. For this 
irposa he prepared haimatoxyline in the pure state accoi'ding to 
hTmanD's method, taking care to recryatallize the substance re- 
Httedly from an alcoholic solation. Next two gla,s9 plates, 
roperly prepared, were exposed in a photographic apparatus to 

h;lit. and afterwardsone of these platea was treated na usual with 
pyrogajllc add, the other with & solutJon of hiem.'itoxTline. The 
■access (if the latter operation loft nothing to be desired, and 
furth*'r experiments leave little doubt that hreraatoxyline may be 
Advantageously applied in plioto^mph]r-. The quantities Wst 
Slated lor the EoliiTion arc as follows: Iliematoxyline, 0.5 
gnuue : distilled water, 80 ^-ams ; 32 grams of acetic acid of 33° 
sUcagtfa ; aud a snuiU quantity of glycerine. — ZtUtekJ^ Ok. 
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EXTKACTION OF OXTGEfr FROM THE AIR. 

StM. Laire and Montmagnon propose to tnko advantn;^ of Um 
well-kuowu pro|jeriy of wood climcoal, alkaline eotutions, tai 
blood, of ftbeorbiu^ a larger portion of oxygen fi-om Uiu surroniid- 
ing air thnu of nitrogen. It is proved, liy experiment, that LOO 
Dicaaures of wood cliaiiHial, freshly burned, ali»ioi-b9S5 of oxygea. 
and only about 705 of nitrogen. Tlio blood of animals and so\» 
tioas of phosphate and carbonate of sodium absorb rapidly, ao 
cording to the amount of surface exposed to the air, about 1^ piir 
cent, of oxygen, and only two per cent, of nitrogen. The pro- 
posed method of utilizing these facts in tliis; — Pump qui the 
oxygen and nitrogen from the substances used to absorb it bf 
means of an air-pump; pass the mixture through fresh absortdu 
media; re-exti-nct, and repeat the operations as oft^n as required. 
In this way an oxygen ia obtaincil very free from nitrogen, ani 
at an extremoly cheap rate. — Brittah Jourtwl of Phatoipaphft 



The fine enamels of trade 
high temperatures, silica, oi 
spreading the mi xtura over the surface of a sheet of copper, ol 
gold, or of platinum. 

The objections to these enamels are, in the first place, their 
high cost, and, secondly, the impossibility of giving them a yet' 
fectly flat surface, 

Mr. E. Ducbemin has advantageously replaced them by Um 
following economical and elHcient compound: Arsenic, 30 parts 
by weight; saltpetre, 90; silica (fine sand), 90; litharge, 210. 
This is spread on plates of glass of the required shape and siM, 
care being taken, however, that the kind of gloss employed b* 
not inferior in point of fusibility to the enamel. 

Enamelled gla^s prepared from the above substances may b* 
drawn or written on as readily as if it were paiver, and in leoa 
time than one minute the writing may bo rendered indelible by 
simply heating the plate in a small open furnace or mutfle. 

First-closs photographs, either negatives or positives, may b«, 
taken on such enamels without collodion, by using bitumen. «-- 
citrate of iron, orperchloride orironand tartaric acid, or bichroioal^ 
orany other salt. 

A good solution for this purpose is, water, 100 parts by weight} 
gum, 4 parts; honey, onu pai'I ; pulverized bichromate ofpotoft*! 
slum, 3 parts, Fillci' the liquid, spread it over the enamel, m * 
lot it rest, after which ; — 

1. Expose it to the eaiseri 

a. Develop the imajfc by hnishin^ over it the followingpi 
der: Oxide of cobalt, lU parts by weight; black oxide of li~ ' 
parts; red lead, lOOpaita; sand.'SO p^rts. 
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3. De«i[D)>ose tbo bicbroiunte by immersion faj a bntb formed 
of. WTiter, 100 iiarls by weight; hydrochloric acid, 5 pai'ts. 

4. Wasb it in clcrtn wnter and di^ it. 

5. Titrifj tbo proof on a clean piece of cast iron, tbe HiirfiLCe 
of which has been prcvioiisly chnlkcd. Une minute will suffice 
Tor indelibly fixing and glazing the photograph, which must be 
carefully and slowly allowed to cool. 

Photographs on enamel of any size, ttiken In this manner, are 
perfectly iinuttcnLble under alt atmospheric conditions, and may 
conaequentty and aptly be called "evetlaating photographs." — 
8<:ienlifie American. 



PRESEBVATIOH c 



The process for improving and preserving wines, originally pro- 
sed by Pasteur in bis " btadea mr le Vin," by simply lie.iting it 
a totupemlui-B of 55° to 75° C. (131" to ItiT" F.), pi-eviu " 



posed 

to a t , 

bottling, or afWr partial decomposition had set in, has lately 



scaie having been made for the parposo of determining in value 



The report states that Pasteur's pi-ocesa will prcaorvo French 
wmcs permanently, or for an Indefinitu length of time, from 
acidity and change of taste or clcnme^s ; that a tempemturc of 
from 55° to CO" (f (131° to 140° F.> is the one desirable to apply 
tu the wines; and that this hearting shonttl be performed in vessels 
of tin or tinned copper. — Dingler'a Journal, from Armengaiul*! 
QinU. 

AKALTSIB OF LAGER BEER. 

Prof. C. F. Chandler, of iho Scliool of Mines of Columbia Col- 
lega, baa recently concluded a series of chemical tests witli lager 
b«er, undertaken in order to aacertuin the e.^tent of its intoxicat- 
ing properlics, and the hygienic character which it has been rep* 
rewnteu to possess. His report Is eminently succesal^il in prov- 
ing that the nourishing qoaliliea which have been ignorantly 
assigned to lager beer are only Petitions, and also Ihat it is en- 
tire^ objectionable as a drink. It is composed chiefly of water, 
wltli a certain amount of alcohol, — enough to cause iiUoxication 
when copiously imbibed. During the brewing of the beer — 
which, if properly done, occupies 8 months, the brewing commeno- 
ing in cold weather — OTcat care has to he t:iken to prevent its 
boooming mouldy, wbieu it eomotimes does by the slightest vaiia- 
lion in tomperature. It is necessary to cool the brewing-vault 
in Bummer and wann it in winter, in oi'dcr to keep it at the 
rcquisito temperature, averagin^from 41 to45di'gree8tahrenheit. 
Frequently, however, the woatber contiaues to act on tliu Ijcer 
after it has been ban-cllcd and sold to retail dealers, r«nileiiug 
it flat and bitler, In which -condition it is very often sold ns a 
drink. Prof, Chandler's analyses embraced 5 siniplcs of dilfbronl 
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I l.OOS SU.Ta G.36 3.00 

1 1.00 G su.as i.e» 5.03 

s l.aus ei.Gs £.39 3.03 

i 1.013 89.C1 iM &.40 

S 1.005 87.1(1 7.T1 5.10 

ATtrmg* 1.D13 S9.8S G.86 4.33 

It was found that all the apecimens contained small quail 
of gjape sugnr; of lupiilttie, tbe bitter principle of the hops 
acetle acid (mereiy n traiio), produced by oicidization of I 
of the nluoiiol; and of carbonio-atid gas generated d ' 
fermentation. A nioat thorough eiamiuation failed to r. 
iadinuions of the presence of picric acid, picrotoxin (the p 
principle of coceulas Indicua), alum, copperas, or any e 
atluUeratiun wliaterer. — DruggitW Circular 



HEW ALKALOID IN FERUENTED LIQLrOKS. 

According to M. Ozer, every time tliat solutions of sugar f^ 
ment under the influence of yeast, beside alcohol, a new alk»- 
loiil ia produced, to which he attributes the foimula (V Ha Nt. 
The cblorbydvate of this base crystallizes in bygroscopiu tables, 
which become brown on exposure to the air. It appears that all 
fermented liquors contain the new alkaloid, or at least one of its 
compounds. The existence of this new alkaloid may eiplun 
oertrtin effects of fermented liquors which cannot be attributed la 
alcohol alone. — Cosmos, 



THHACINE. 

The turaco, or plantain-eater, of the Cape of Good Hope is eels' 
braled for its beauiiful plumage. A portion of the wings is of i 
fine red color. This red coloring matter has been iDFostigited 
by Prof. Church, who finds it to contain nearly G per cent, of Cap- 
per, which cannot be distinguished by the oi-dinary tests, nor re- 
moved from the colonng matter without destroying it. The 
coloring matter ia, in fact, a natural organic compound, of which 
copper ia one of the easential conatitnents. Traces of this metal 
had previously been found in animals; for example, in oysten, 
to the cost of those who partook of them ; but in these cases 
the presence of the copper was merely accidental ; thus, oysten 
that lived near the months of streams which camo down from | 
co)>)jer mines assimilated a portion of the copper Bait without I 
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&ppnrently its doing them either good or hftnn. But, In the 
turaoo, the existence of the red col-oring matter which belongs to 
ihetr normal plnm&ge is dependent upon copper, which, obtaiueA 
in minute qua atides with the food, is stoi-eii up in this strange 
nanner in Iha system of the bii'd. Thus, in the very same 
feSilher, partly reti and pnrtl; block, copper wits foitud in abua- 
dance in the red pails, but none, or only tiie merest trace, in the 
bliick. This red coloring matter is soluble in water; and a pair 
of birds, kept in captivity, loat their fine red color in the course 
of a few dnys, in consequence of washing in the water which was 
left them to drink ; except as to Che loss of their beauty, how- 
ever, it does not appear that the birds were the worse for it. — 
Addrat of Praident Sioka before the British Aaioeiation, 1869. 



M. KtartEo, taking advantage of Shutzenbe iter's investigation 
of madder, has invented a process for trausforming ornnge- 
nmddef, purpurine, pseud o-purp urine, and tantho-purpurine, 
into aUzarioe. The several coloring matters are first dissolved in 
concent^at^^d Bulphnric acid; powdered sine is then added, and 
beat applied. When the reaction is completed, the mass is 
diluted with water, and an abundant precipitate falls, which is the 
required dye. This, after washing with water, is ready for use. 
— Chem. Naoi. 

ARTIFICtAI. AXIZARIKE. 

Messrs. Grabe and Liebennann, of Berlin, have discovered a 
process for converting anthracene (parunaphthuliDc}, a constitu- 
ent of gas-tar, into alizarine, the principal coloring matter of the 
TOOddcr-plant. This couvei'sian is accomplished by three euccea- 
wvc operations: — 

First : the anthracene (Cg^ H^) is transrormed into oxnnthracene, 
or anthraquinone (Ctt Hiu) by beating one )>art of anthracene 
with two parts of bicbroniBto of potassium m the presence of 
Rulphurio acid or of crystallized aoetic acid, or by the action of u 
Biisinre of nitric and acetic acids. 

jT Second; the antliraquinone is beated with two equivalents of 
'ae, and the product foimed heated with alcoholic potash. 
Vesulls the compound Cu Ha Br,, and from this, by tlie ox- 

j; action of nitric acid and blolu-omate of potassium, is 

libdnud lite brominated compound Cu lU Bri Ot, which is puriQed 
•,r«orystalKzalion. In this process chlorine can be used instead 
Jf bromine. 

[Third : the brominated compound thus formed is heated with a 
Irry concentrated solution of potash to from 181)° to 260° C, until 
me blue color which the mass aaaumes no longer increases in 
ptenaty. The mass is then treated with an acid wliich preoip- 
^lea the aliiarine. —Bidl. Sm. Ch., June. 1869. 
F Hfil. Grabe and Liebermaun have recently elated thot the; 
IS 
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csn dispense with Hie nao of acetin add and bromine. »ad irtl 
sliorlly be ablo to liring into Ihe trado a supi?rior iirtic)e manofi^ 
Mred by » method differont from that alreiidy described bj tbtOL 
— Mo. BcL 

HEW DTK mOM MADDEB. 

Prof. Bochledcr, of Prague, haa found that, Trhcn maddCTh 
treated with dilute tninci-al acids, it yields, I>esidc alisarine ud 
parpurine, a small (jaantity of d tliird tinctorial sabstance, wUA 
in alkaline solution has a gr«at similarity to chip'sophanic neid ii 
ttlliuline solution ; acids precipibite it trora this solution in ttl 
amorphous, flocculent stale, llie precipitate being of a pal« veDov 
color. Tills substance is soluble in alcohol and ncetic acid, tnm 
which solutions it is obtained by cvapomtion in orangu-yellOT 
colored crystals. Its aqueous solulion. mixed with acetic ael' 
and brougtit to the boiling point, imparts to silk and woo) 
beautiful and durable golden-yellow color. — Comoi. 



A NEW COLOKING MATTER. 

The discovery of fuchsinennd other colors derived from nfr { 

line Brat caused Ibe existence of very rich sources of coloring mil* 

teiB to be predicted In mineral oils and hydrocarbons in gensnL 

Thcrufore, since that period, chemists have devoted tbemselvM 10 

laboriniis resenrches in the same direction, in order to find now 

products for uso in dyeing. The method which M. Clavel bai 

— 'iptod wiis suggested by the study of tlie circumstances, whicta 

■) since been explained, regarding the formation of 1^c1m(iw. 

now known thnt commercial aniline is a mixture of ftnlHM 

toluidine; and M. Kofmann has proved tbat it is a mixturaof 

3 two bases which produces the brilliant color. Guidod by 

Examination of these facts, M. Clavel has not sought In napb- 

iamine for a coloring matter by itself, but for one likcljto 

•iduce the color, by a mixture with another base like naphiAv- 

Aminc, from which it has been derived, or with any other isom«m 

substance. Tbe new coloring matter, then, is obtained by tht 

direct oxidation of a product Isomeric with naphtliy Iamine and 

mixing tiie products of higher <Ustillation with the naphthy Iamine. 

The mode of operation is as follows ; The naphtbttline U 

first treated with nitric acid of 1.33°, and the resulting nhro- 

naphthaline is washed, and reduced either by ii-on andaccUcacM, 

or by zino and li3*drochloric acid, or by other appropriatn i«- 

ageota. The distillation is then proceeded with. There cornea 

over at first naphthy la mine, and then at a higher tempemum Ik 

second liody discovered by M. Clavel. 

This second product is treated at 120' with 60 per cent, of very 
dry niti'ate of mercury, and subseqnontly leit in contact with its 
own bulk of naphthylamine for aliout a quarter of an hour; tbe 
mixture is then treated with lioiling waliT containing a rnsretkble 
acid, by which the coloring matwr is dii^iolved. AlYer filtntka 
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the soIulUin U treaCeil ia Ihe ordluAry munuer with u e^U and tlie 
coloring luaUur is precipilaied ; Iho suliition uf Ibis Bubslutiue in 
ftjciihol gives i\ red color, finer anil mure solid tliau ibn colors 
hitliertui^xtrnctedfruiuiiiiphlhalineitDd naphihjlamiiio. Noaniil;- 
eU lia.1 jut been given of lliis body. It distils at 300° ; ita v.-ipui'a 
foi-ni in condensing a deposit whieh lapiiily becomes bniwii on 
exposure to tbe aiT; in n slate of punty it is solid below 15°, b«- 
cumingliqaidatahigberieniperatm-e. — Mon. 8ci. 

ASILIME GKAT. 

M. Dlooh publishes tbe following I'et^eipt: One kilo. oT ani- 
line at 190° and b kilos, of arsenic ncid at 76° iLi'e heittcd in a 
caldron j>veT ad open Qre, care being tiiki^n Ui miiint.iin tlie heat 
M tlie boiliDg'point till tlio snbstancu tbiukens anil li^ea, wlien 
tlie operation ia terminated. Tlie substiince oblaiiicil prcaciile a 
Uauk appearance; it is thick and inHoliible in wnUir. In or- 
der to purify tbe product it is boiled witir iliu aid of stuiim in a 
mixture of about SO litres of water and one kilo, of cblorb} dric 
acid, for half an hour, collected on ii filter, wnsliod fimt willi water 
nnd then witli a dilute solution of carbonate of Boilium. Finally 
tlie collected matler is dried, and gives a line black powder. For 
(lye-ing, a soluIJoii of this prodnci i.s made in alcobul to which 
)U per cent, of sulpliurio acid is added. With this liquor, when 
filtered, DiagniticeDt gi'ays of all shades can be dyed. 



A NEW UETHOD OF DYBINO A FAST GRJlY. 

It is stated by M. Bnrreswil that protonitrate of mercury is snc- 
cettfuUyused as a mordant; the dye employed is a solution of 
solpliide of potassium, one kilo, of the salt being employed to 18 
kilos, of woven tissue or yam. The gray color thus produced ia 
Mnentialty due to the formation of sulpbido of mercury on and In 
the Us«uc8, and, according to M. Barreswil, the color ia fast, that 
is, it is not destroyed by washing with snap or alkalies, and re- 
8U>U acids, but it is destroyed d; chlorine. — Bull. d. I. 3oc. 
i'Eneour., June^ 1869. 



SOLLfBILITT OP IKDIGO. 



Koeohlin bas di.scorered that indigo is soluble in alkaloid 
^^jpalts. and particularly in the acetates and chlorides of aniline, 
^BwrpbiOB, etc. 

^^L.JBtDokvis announces the solubility of indigo in chloroform, stair 
^Hiff that this solvent takes up tbo color largely and readily. — 
^DhU. 8oc. Chim. 

H Oxide 
Bif color, 1 



CUROMB a RE EN. 

n prepared in tho dry way varie^I' 
"reshiM* 
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be used in printing paper or textile fabrics. It is possible, liov- 
ever, in llio wet way, to prodnce a green oxide of chroraium not 
devoid of Iwituty. MM. Ciutliela and Leune prepare wbat Lhey 
Btyle imperial green, by slowly precipitatiii°; salts of chi'oiiuum by 
treating tjicm with bydrated metallic oxidea, carbonates, or snl- 

§ hides; the action proceeds gradually, and the color of the hy- 
nited oxide precipitated is a deep emerald greeD. Praeticallj 
the reftgentB emptoved are g-elatinous alumina and the oxides, 
carbonates, andsulpnideaof ;{incandii'on. The color of the greeo 
precipitate may be modified by the use of reagents forming with 
the acid of the salt of chromium insoluble aaltB. — Mon. Set. 



BLEACBINa WOOD-PtTU. 

The drfflculties encoantercd in the bleaching of nood-pulp are, 
(1) tlinl chloride of lime, however little in excess, tans a tendency 
to produce a yellow tint ; (2) that strong acids turn the paste red 
under the action of the sun, or after some time without sun- 
light in the presence of moisture ; (S) that the slightest trace of 
iron is sufficient to blacken the paste in a shoit time. 

M. Orioli obviates tliese objectionable i-esults by the use of 
Dxallo acid, the energetic action of which on vegetable coloring 
matters is well known. For 100 kilos, of wood-pulp be employe 
800 kilos, of oxaliuacid, which serves the double purpose of bleocb- 
ing the coloring matters already oxidized, and of neutralizing the 
alkaline principles favorable to oxidation ; two kilos, of sulphate 
of alumina, perfectly free from iron, are also added. Tbis sulphate 
of aluminadoes not bleach of itself, bat forms with the coloring mat- 
ter of tlie wood a nearly colorless lake, which, vemainiJig in tfaa 
pulp, enables the brilliancy of the product to be heightened. — 
Ch«m. Naos, Jan., 1869, 



BLEACniNG PAPEE-PULP. 

M. Gauny proposes to bleach paper-pulp by means of bichro- 
mateof potassium. For 100 kilos, of pulp (supposed to be dry) he 
uses 60 kilos, of bichromate and 150 kilos, of livdi'ochloL-ic acid, 
mixed with a sufflcient quantity of water to make the pulp float. 
After 12 hours' standing the chloride of chromium is washed out 
by means of clean water, and the pulP treated with a small qnaii- 
tity of bleaching powder to make it thoroughly white. T5ie 
chloride of chromium is precipitated with excess of lime, and this 
mixture calcined in a reveiberatory furnace, where it is converted 
into chromate of enlciuai. 



NEW METHOD OF BLEACHING rKATHEK3. 

This process i^ a new one, and by it even black fbntlief 
ostiicbes and otiier birds may be bleaclied. The feathers 




nDowt'd to stnnd Tor 3 or 4 hours in a lukewarm dilute aoluliou of 
bichromate of potassium, to whicli. & small quantity of nitric ai-id 
li»s but'ii oddeJ. AftiT Ilie expimtjoa of tbis time the feathera 
*T« I'ouiid to h:ive assumed a greenish hue, owing to the sesqiii- 
oxide of chromium deposited upoD them j in ovdur lo remove this, 
useismadti of a dilute aqueous aolution of sulpliuroua acid, which 
leaves the feathers perfet-tly white. Tlie solutions should all be 
dilute, and particular care cxemsed in the cmploymeol uf the 
nitrio auid. — Dvjlot in Dingi. Pol. Jeum. 

BLEACHING PALM OIL BI CHBOHIC ACID. 

The following is a detailed account of the process aaed bj M. 
Engellmrdt, of Leipzig, for bleaching palm oil b; menus of 
cliromio iieid : A convenient quan tity of palm oil is placfid in a 
ealdrou and heat«d to about 62° C, and allowed to repose dur- 
ing a whole night ; the next day it is poured into a pei-fectly clean 
vess^l.and cooled down to40°or37''C. While thisopenitioniabeing 
performed, a certain quantity of water is heated to ebullition ; for 
1 ,000 parts liy weight of palm oil, 4& of water ; in this quantity 16 
parts of bichromate of potassium nre dissolved. As soon as the 
Bolution huscooled a little, (K) pails of hydrochloric acid are added, 
and il U then mixed with the palm nil, which is vigoi-ously ad- 
tated during the mixing. Five tuinutea suffice for the oil to be 
colored a aull green. By continuing the stirring, the oxide of 
chromium becomes completely separated, the oil becomes clearer 
and clearer, and finally quite limpid ; when this point is arrived 
at, it is washed with hot water ; the product is perfectly white. If 
(be palm oil has not been thoroughly bleached by the treatment, 
the process is repeated with 33 parts of bichromate of potassium, 
and one of hydi-ochloric acid. This method is capable of rapid 
execution, and givea very good results. — Druggiila' Circular. 

ALBUM EK. 

It IVcqacntlj happens that among the dried albumen met with 
in commerce a v.iilety occurs which is soluble In water, but not 
coagulated by heat. Dr. Moiinier.nf Lyons, has found that when 
white of eggs is slowly evaporated by exposure to the heat of the 
Ban, or rapidly evapomled in a water-bath after exposure for a 
cunsldcrubJo time to sunlight, a njodiAcalion of albumen Is ob- 
tained, which is not coagulated by heat. From a dilute aqueous 
■option, this variety is not precipiLated by ncetic, tonaiv, or t:ir- 
tartu acid, but on the addition of a I'cwdrops of either of these acids 
U passes into the coagulable modifiuntiou. It was found that S 
■ Olillizranis of crystallized ncciie ncid In 0.5 c.c. of water were 
* — "Ik-ienl lo cause the conversion of '20 grama of this dry albumen 
»olved in 10 c.c. of water. When ammonia was added in "nf- 
it (luantity to exactly neutralise the acid, the ulbmueu passed 
into the modilicaiioD not coagulalnd by best. -~ Heultcue Ind. 
Ming. 




HAXUrACTCSK C 

When nir is passed through a mixture of MnU anil CaO. st&- 
pendcd ia wa-tev, there is forjttedmanganite of talcuim, a coitipti\aii\ 
of MaU; and CaO. This compound, perpt'tnally regenei^ied, is 
Dsi^d iu the manufactai-e of chlorine aa follows : The residn&l 
liquor, after a charge of UdOi haa lieon acted upon l>y clilorh;- 
dric acid, is treated with twico thR quantitv of lime neeessarj U) 
decompose the chloride of maagiinesc ; and through the retailing 
precipitate suspended in the liquor ait is passed, forming tlie 
n)aQg;init«, which u used again to generate chlorine. — IT. IfAtf- 
den befons the Brit. Am., 18G9. 



FILTRATION. 

The operation of filtration being one of constant nccessi^, and 
OH^upying so much time in any analytical operation, atlempu 
have oHen been made to ioiprove iho common method with a 
view of shortening the time required. Various devices have 
been proposed to utilize the pn'nciple of the syphon; and in 1W5 
Piccard proposed to filter utitler pressure by fitting the funool 
into a flask m nliicli the air "wns rarelied. This rarefitction vu 
effected by connecting thu fliisk with a tube through which a tUa 
stream of water Sowed, sucking down nitb it a continuous etream 
of air-bubbles. No one, lins, however, devised a simple and 
inexpensive apparatus suitable for general use until receutlT. 
Bunsen ( " Anu. dcr Ch. u. Ph.," vol. XLvm., p. 269) has pnb- 
llalied a paper "On the Washing of Precipitates,"* of which the 
following is an abstract : — 

■■ A precipitate is wa.ilied eilher liy filtration or decantation, or 
by a combination of tbcse two methods. In either case the time 
required is so lon^, and Jhe quautiiy of wash-wuter needed i« *o 
ereat, that some simplilicatioii of thu continually recurring opera- 
tion is in tho highest degree desirable. The following tueihud, 
which depends, not upon the removal of the impurity by Bimpl« 
attenuiktion, but upon its displacement by forcing the wa.<>b-wal(>r 
through the precipitate, appears to me to combine all the reqniwie 
conditions, and therefore to satisfy the need. 

" The rapidity with which a liquid filters depends, other tbiagi 
being eqiial, upon the difference which exists between tbe prc»- i 
sure on ils upper and lower surfaces. Supposing the filter to 
consist of a solid substance, the pores of which suffer no nlten- I 
tion by pressure or by any oUicr influence, then the volume of 
liquid filtered in a given time is nearly proportional to the dif- I 
ference in pressure, as was erperimnnially shown, using pars I 
water and a filter of artificial pamicc-slone. With a differeope I 
of pressure amounting to 0.179 metre the lime requind for t 
giTen quantity of water to run through was 91.7". while 
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• preasDre of 0.472 mt'tri; llie same quantity vaa through iu 33.0". 
*~ the ordiQ;ir7 process of filtration the differeuco in pressuro 
ounts to ec^Lrcelj more than O.005 metre. The advaDt-ige 
lined, therefore, is oosily perceived when we can Bucc«ed by 
imeaUuplc, practicable, and easily attainahlo wetbod in multi- 
Sjiag this diOurence in pressure one or two hundred times, or, 
lonn enttro atmoiiphere, without runniag any risli of breaking 
filter. The solution of this problem is vei-y easy ; a glass 
lel is chosen possessing an angle of as near (iO° us possible, 
be walls of which must be perfectly free from inequalities of 
trery description, und into it is placed a second l^nncl made of 
bxtremely tbin platioam-foil, the sides of which possess exactly 
• the same inclination as tiiose of the glass funnel. An ordinaiy 
',|Kiper filter is then introduced into this compound funnel in the 
tuual manner; when carefully moistened and so adjusted that no 
■lir-bubbles are visible between it and ilic gliiss, tliis filter, \vlien 
'lied with a liquid, will support th« pressui'c of on extra iitnios- 
here without breaking. In order tluit Uie aUOilional pressure of 
Q stmesphere may bo produced the filtered liquid is roceived in 
strong glass fiasE instead of in & beaker. This flask is closed 

?a doulfly perforated caoutchouc cork, through one of the holes 
which the neck of the gloaa funnel is passed ; through the 
fitted a narrow glass tube connected with the apparatus 
esiened to prodace the reqoiaita difference in pressure. 
"It is impossible to employ any of the air-pumps at present in 
M fbr this purpose, since the filtrate not unfrequently contains 
Itlorine, sulphurous aciil, hydric sulphide, and other substances 
'hich would act injuriously npon the metatlio portions of these 
istruments. A water air-pump is, therefore, employed, con- 
ructed on the principle of Sprengel'a mercory-puuip, by con- 
necting the flask which receives the filtrate with a vertical pipe 
Ifarough which li stream of water c^nlinu^illy flows. This strenm 
it water sucks down with it tlio iiir from the fliisk in a continuons 
■eries of bubbles. With ii fall of from 30 to 40 feet, the rarefuc- 
carried to wilhin 8 or 12 millimetres of a perfect 
, even with a fall of 10 feet only, a great advantage 
gnined. 

"Bansen gives a number of examples to show the efficiency 
' this new method, from which it appears tliiit the time ncccs- 
my to filter and diy a quiintity of sesfiuiiiiido of chromium, 
lltoeilo requiring about 7 horn's, is reduced to 13 minutes ; and 
%m total length of time needed to filter the sesquioside of chru- 
liam, wash and dry the preeipitnte, and evaporate the flltrate, is 
educed from 14 or 16 hours to about 32 minutes. 
"Other advantages gained by this method nre that the pre- 
ipitala is obtained 80 dry as that it can be immediately ignited, 
r, if necessary, it can bo readily removed from the filter without 
MS, And without being mixed wiiU p;irtiele» of the paper. Uore- 
Tcr, If tlie tiltrutc is to lie used for lurthcr iuTi'stigitlion, there i> 
tntiefa smaller bulk to be evaporated than if the precipitate bad 
een washed in the old way," 
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AKNCAL OF 



AM tUFROVED QCALITATIYE FILTBB. 



A maie of foJdiag filters far qaiilitalive analysis superior to tin 
one ID comninn use is suggested bj C. E. Avery. In place t>( 
folding the filter doubled upon itself down tlie middle in the 
usual way, bo turns down ou eaub side of the paper a fold equal 
to oue-qunner of (he semicircle, and tlmn folds the scctoi's of ti' 
thus formed back upon Ihemselvea. Tfae Clttr is tbeu opened 
witliont disturbing tbe folded ^rtJon, nod placed in the foiiDel. 
lu this form the triple eido ot the plalu filter ia brol^en up, and 
the folded poilions keep opeu passages instead of hinderiuf; 
filtrniion, A gaiu of Bome 50 per cent, is obhiined in tho nipidilf 
of filtration. — Jnwr. Jour. PJiar., XL., p. 200. 



THE PtIEXOHBNA OF SCPEBSATrRATIOK AND BOn.tKO. 

Oersted noticed in 1806 that dilute ncids miglit be cantionsljr 
added to solutions of the nlkaloiJ carbonates vvubout producing 
any action, but that on the introduction of a solid body, such ^S» 
platinum wire, n g\asa rod, or tbe (ingcr, biisb eflerveaceuce en- 
sued. He infeiTeu th^t gas iu solution is never given ofF, except 
in contact wilh a solid, and lie adduced the influence of solids in 
promoting crystallization iu support of iiis view. Analogous AS- 
perimcnts were made by Scltdnbein in 1837, who suggested ibat 
tbe solids ncled by canning down air. Fuiiber illustrations wen 
supplied, in 1839, by Liebig, who concurred in attributing the ef- 
fects to the influence of the air introduced. Tomlinson refers lU 
such phenomena, together with that of tbe sudden deposition vt 
ciystals from a supersaturated solution, to the action of nurlei, Uti 
deGncs a nudtia as " a body which has a stronger adhesion fori 
gns, salt, or vapor in solution than for the Uguld which hoUl 
It iu solution." Tbe actioit of solids in these cases he ascrlbM 
to the greasy film wbicb after exposure to the nir they arc sure to 
acquire! ^°'^ ^^ '^ found that a platinum or a gloss rod, which. If 
means of chemical agents, ia made peifectly clean, is powerlea 
to bring about such changes. He considers the sudden crystal]is»- 
tion of a supersaturated solution of a salt by mere exposure to ihs • 
air as due to particles of dust foiling upon the liquid. 

Tlie effect of dropping a crystalof tho salt into the solutioa ti 
due to its having ni^quircd the condition of a nucleus from expo- 
sure to tho air. If a cijhIaI of sulphate of sodium be suspenjed 
in the neck of the flask m which the supei-satu rated solution is be- 
ing prepared, it ceases to be a nucleus, and when the solution is 
the eryst.-\l may be lowered iiitu it without determining th* 
ntion of the salt. Tomlinsoji uses the term cimAariMt to 
MS the Fondition of a body which is made chemically clean, 
vhicb does uot act as a nucleus. '. Ciinsidering aboiling liq^ 
npersatu rated solution of its owjn Vapor, he rufera to the Eama 

Kr tiie phenomena of boiling. ^. If any solid body bo intni- 

Bfinto a boiling VKial>l, ^tubWsi ot'i^'^^'^'^'^i^^uia.the soUd 
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Mid Are given off from it. This ivction does not Uvke pl.tce if tbu 
bo(fy iiitroilu<^ed ha.s previously been mitde oliemicully clean, nor 
will tha bodv introduoed continue to prnmotH the nctioD iiideli- 
nitely ir llie liquid le of such u nature as to reader it clean after a 
time. 

" It has been recommended to tjse shtirp-pointed or roughened 
bodies, nnder ihe impression that steam is given o£r with greni^r 
facility Irom the poiats or tbe teeth. This is n mistake. M.'ike 
these rough or sharp-potnted bodies clean, and thev cease to act. 
Sharp, angular fragments of glass, washed in Bulpburic acid and 
rinsed, nn longer act as nuclei. A mt's-Uii file passed through 
the flame of a spirit himp also becomes denucletxed. A body sQch 
as a file is apt to collect uetween its teeth the greasy Iiind of mat- 
ter ihiU acta so well as a nucleus; and this has led to an idea in 
favor of rough bodies. The air is not a. nucleus. Wlien Di'. Bus- 
lock, in his experiments, found his thenuomi-ter cease to net, )ind 
by taking it out of tbe liquid and waving it in the air it liberated 
vu|ior when rc£^tored to the liquid, the thermometer had caught 
Irom the atr some unclean pai-ticlcs of dust, which acted for a 
moment as nuclei, until, by the action of the ether, they became 
denuclcized." 

Looking, then, at the matter fVom a practical stand-point, what 
iB wanted in conducting the processes of boiling and distillation is 
a body which n-ill act permanently as a nucleus. Such bodies are 
charvo.ll, coke, pumice-stone, meerschaum, and a few others, 
which act by virtue of the powerful force of capillarity, The same 
force which, according to Saussurc. enables one volume of box- 
wood choi-CDal to absorb 90 volumes of ammoniacal gas, 85 of 
hvdrocbioric acid gas. Go of sulphurous acid gas, and so on, ena* 
tiles those porous bodies to absorb vapor from boiling liquids, and, 
gnder the continued action of tlie neat, to give it out in never- 
ceasing jets, thus relieving the vessel of all tendency to bumping, 
making the boiling soft, gentle, and regular, and mcreaslng tbe 
qn-tiiticy of the distillate. Charcoal made from cocoa-nut shell 
answers best for this purpose. Thus, methylated spirit of wine, 
boiling at 171° F,, was distilled in n gloss retort. The amount of 
djfltlllate collected in B given Lime was weighed, and bore to 
the amount collected in the same time after the addition of a few 
fVagmenisof cocoa-nut shell charcoal, tbe ratio of 100: 133. Even 
a short bundle of capillary glass tubes, united like a fagot by a 
thri.'od in the middle, is an active nncleus in libei-ating vapor. 
Such a bundle, weiging only 10 grains, nut into a retort from 
which methylated spiilt was being distillcit. raised Ihe amount of 
distillate in the ratio of 100: UC—Tomlinion. lecture be/ore 
Chem. Soe. 
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Dr. A. Emmerling publishes ("Ann. Ch. n. Ph.." June. 1869) 
'.(be results of a scries of extended and carefully coadocted es^env- 
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ANNDAL OF BCIENTIFIC DISCOVERY. 

meats on this subject, the geneiul result of wbicb tuaj be summed 
uji as follows: — 

(1.) The iittion of boiling liquids upon glass vessels is, wilhia 
cert:iiD limits, prupartiuii:tt to tlie time of boiling. Tlie ai;iioii 
upon Dew vessels is sooiuwha-t greater for the lirst few boura thn 

altlTWILTds. 

(2.) Tlie acUon Is proporLional to the extent of aurfaoj in con- 
taut wilh tlie boiling lic)iild. 

(3.) The action is iadependant of the quantity of liquid evapo- 
rated in B. given time. 

(4.) The action decreases rapidly with the tumpenititre. 

(&,) Alkalies, even in ver; dilute solutions, atuick Lbo glu) 
strongly. 

(6.T Dilute acids (witli the exception of sulphuric acid) atOCk 
the glass less than pure water, 

(7.) Solutions of salts whoso acids form insoluble calcium salli 
attack the glass more violently, those whose acids form soluble 
calcium sa\U less violently, Iban pure water. 

(8.) The amount of action depends on the composition of thg 
glafs, soda gloss being attacked more than Bohemian glass. 

(9.) The comjionent pmts of the glasB are dissolved m about 
the proportions in which they exist in the gloss. 

(10.) Vessels of Berlin porcelain were seusibly atUtcked bj 
alkalies only. 



DECREASR Of TEUPKRATUBB 



. SOLUTION or 



IM WATEB. 



The decrease of temperature caused by the solution of a gives 
salt in water is gi-eater the larger the quantity of the salt di*- 
solved it) a given time. Since, liowevcr, the amount of the salt 
which can be dissolved by water of a given temi>erature is a 
fixed q^aantity, it follows that tlie maximum decrease of temperft- 
.tnre wiU be produced by employing a quantity of suit sufficieot 
,b> form a saturated solution. As tlie decrease of tcmpcratun 
* will be greater the more rapid tlie solulJon. the salt cuiploytd 
should be in as fine a state of division as possible ; moreover, tta 
relative decrease of temperature is greater, the lower tlie t«ai- 
peraturo of tlie water, and of tlie salt before mixing ; therefore, 
Uie greatest effect will be obtained by eouling each separaielf 
before making the solution. In no case is it possible to obtain a 
temperature Tower than the fieezing-point of the saturated mIo- 
tiiin, although that point can in some coses be very cluselj a^ 
proached, A number of experiments made upon various BalHi 
were conducted in the following manner: — The finely powdered 
aalt and the requisite quantities of water were, previous to tte 
making of the experiments, each put in separate beakers midfl 
of rer^ tliin glass, and placed for from V2 to 18 hours in fi room 
whcrem the temperature could be kept as nearly as possible ooi^ 
Btnnt; In' eooaequence of this, the beakers and contents atlailtd 
the samp temperature ihrougLout. The mixing was cfToctedJ 
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ponring Ihe water on to the salt, and stirring up wilb a rery deli- 
cate and highly sensitive thermometer; Uie iiiaxininni diu-ruikse 
of temperature tool, place within a mlDute after the mixing uf 
the salt and water. Uf a coDsiderablo number of salts expuri- 
mented upon, the snlphocyanide of potassium c&used the gre;tt- 
cat dtereaso of temperBtui-o. When 160 parts of the salt were 
mixed with 100 parts of water, the temperature fell from 10.8° C. 
to — 23.7° C. that ia, through 34.5*. 

Wlieu 133 parts of aulphocvanide of ammonium were mixed 
with 100 purts of water, the temperiituro fell from 13.2° to — 18°, 
or th rough Sl.a". 

When 60 parts of nitrate of amnionium were mixed with 100 
part9 of writer, the tempemture fell Aom 13.G° to — 13.G°. that is, 
through 26.2°. — Budorff. Dent. Ch. Oe*., Berlin, 1869. 

Frcaing Mixture. — If citric acid and cry etilllzttd carbonate of 
sodium in powder be stirred together, the temperature falls from 
+ 60°F. to— 80°F. — CTon. Newt. 

PDEIFYING WATER. 



1 



The inhabitants of the towns i 
Mnos are dependent upon its wiitei 
purposes. The water is tiirbid, do* 



i villages along tlio Eicer 
lepcndent upon its wiitei-s for domestic and drinliing 
The water is turbid, does not become clear on stand- 
ami produces, in those not accustomed to its use, a diar- 
rhcBa. sometimes accompanied by dangerous symptoms. Analy- 
sis fails to reveal the cause of tliia proper^. Dr. Gunning, of 
Aiusterdam, has found that percliloride of iron added to this 
water (and the same applies to far more foul wati^rs experi- 
mented upon) renders it wholesorne and even agi*ceablc to use. 

To one liue of the water is added 0.033 gram of the dry salt 
dissolved in pure water, and the liquid, after stirring, is allowed 
to stand for 36 hours. On a largo scale, a small quantity 
of carbonate of sodium is subscquenily added to neutralize any 
free chlorhydric aeid. Comparative experiments have proved 
iJiat the application of this process is far superior to filtration, 
even tlirough animal charcoal. The result obtained with the 
Uaas water having been so cmincntlv successful, the committee 
htts applied this method to the purifying of water, otherwise un- 
drinkable, such as is met with in the smaller canals, brooks, and 
welts containing surface water; thus treated such waters become 
available for use. 

The precipitate formed by the addition of pcrcliloride of iron 
and carbonate of sodium contains a, lar^e quuniity of organic 
nU(ttf>r. Analysis shows that the onlf addition to the inoi-g.^nio 
constitneuta of the water ia one part of chloride of sodium to 
40.000 parts of water. — From the Report of the Nelherlandt Com- 
S|i7tee. — Chem. Nevis. 
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SEWAGE. 



r 

^K The sewage water from Paris Liien at the brid; 
^Pcre^ contains une kilo, of solid la: 
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thU umiaat 37 gnm-i *re nitrogenous mau«r. This water li 
troitl^d witb salpliule of alnntiauin. wherelir all (he phospborio 
acid, IWfl-third» of the nitrogeaoDs matter, and rather more Uuu 
ODe-half the potasdnm salts present are completely precipitated, 
nnd perfectlj clear, ioodoroiu water is left, which mav be ran off 
inio tbo riven without injaiy to the pnrit; of the water of the 
■anie. — Cham. Stmt. 

At Bheims experiments hare been tried od s large scale to d»- 
lenninc the v&lae aad applicability of virious pn^e^ses ftir 
treating the sewage of that citj. The processeH tried hAT* 
been: (I) tre.-iliaeDt with sulphate of iron and lime; (3) 
treatment with lignite and lime ; (3} treatment with fine coal and 
n small quantity of fiulphoie of iron and lime. The first twA 
processes yield a manare, the third a fuel. The use of llgnila b 
said to prore oompletely succ«aaful. — Lt* Honda. 



ACTIOK OP WATKB GET LKAD. 

Dr. Frankland has made the obserrntion thai water which 
acted on lead lost this power after piissiog through a filter of 
animal charcoal. This he discovered to be owing to the fiict that 
a minute quantity of phosphate of calcium from the charcoal 
passed tntu the water. 

Oa comparing two natumj waters, that of the River Kent, 
which acta violently on lead, and that of the RWer Vyrnwy, which, 
though very sof), has no actioo on lead, he found Chiit the lalMt 
wiLter eont.-ilned an uppreoiable amount of phosphate of caldum, 
while none could l>e detected in the Kent water. 

Bolubility of Carbonate of Galeium in Water saturated teith Car- 
bonie Acid. — Cossa finds that 1,000 parts of water satnrated witb 
cirbonic acid at thv atmospheric pressure dtesolve, of Carran 
marble, at from 7.5° to 9.6", 1-181 parts; of Lunobui'g chalk, at 
from 20° to 22°, 0.835 parU; of precipitated carbonate of cal- 
cium, at 18", 0.960 p:iria; of Oiilithic limestone, at 16°. 1.863 
paits; of dolomite, at 15°, 0.673 parts. — Jour.f. Prak. Ch. 



apECTRCJt ANALTSia. 

It is stated, in regard to the delicacy of the method of spMtrmB 
analysis, that it is possible to detect l-18U,000,OOOlh part of a 
griiiii of sodium, I-€, 000.000th part of a grain of liihium, and 
l-l,000,000ih |>art of a gi-aiii of strontium. 

Tha most important application which has yet been made of 
spectrum atialysia (o manufacturing purposes is its use in th« 
milking of steel by the Ites^eiuer process, lathis optinilion illt 
all iinpoitant that the blotviDg of nir throDgli the molien mast 
should cciise the insWnt the proper amount of carbon has hem 
burned out. 'I he jx-ccise moment at which to internipt the bhut^ 
la d«l«rmined by examination of tbe flame issuing trom the ean£ 
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As soon as tlie carbon lines disappear from the Bpectrum 
' IS shut off. — Eoacoe, Lectures on Spect, Anal. 

-a. — Ffunklaiid unci Locliyer liml, that under 
s of temperature ani] pressure the speetriini of 
bj-drogen is reduci^il to one line id the green con'esponding to F 
in iJie solar apectrum ; that the npect.rum of oitrogen is §imilarly 
reducible to one bright line in the g^een, with truces of other 
more refrangible faiut linos ; that from a mixture of hydrogen and 
nitrognn a eumbinattoo of these s|>ectr^i is obtiiined, the relative 
brilliancy of the two lines varying with the amount of each gas 
present in the oiixluro ; that, by reducing the teoiperaturo, all 
— --^oscopic eTidcnce of the nitrogen vanishes, imd by inorena- 
many new nitrogen lines make their appearance, the hy- 
n line iJways remaining visible. These obsei'vaUons render 
becessary the nssumplion made by Hug^ns, that the visibility 
s single nitrogen line in the specti-a of £e nebulce indiuates a 
Sn of matter more elementary than nitrogen, and which our 
jriysia has not yet enabled us to detect. We can grilhor ttiat 
p temperature of the nebulie is less than th^it of our sun and 
St tbeir tenuity is excessive. It is also a question whether the 
tinuoDS spectrum obscrred in some cases may not be due to 
HMU Oondensation. — Ckem. Nacr. 



jABOOKitrai. 

e of absorption b.inds in the spectra, obtained from 
insniitled thi'oogh eertiin specimens of airoons, was fii'st 
rved by Prof. Chureh. tu 18G6. Recently Mr. H. C. Sorby, 
r Acting indepond'^ntly, observed the snme phenomena, and has in- 
f«Ted therefrom the existence of a new element, to which he 
gives tlie name of jargonium. Ho has also succeeded in scpa- 
InUng chemically the oxide of jargoaium from that of zirconium, 
^"(togrther not in a state of purity. 



NEW ACID FBOU SCLPHDB. 

\. solution of sulphurous acid in contact with 7.ine becomes of 
follow color, and acquires the property of powerfully deoolor- 
~ S indigo and litmus, which Schbnbein laid to the conversion of 
k oxygen in comliintition into ozone. The same e&eot is pro- 
bed oy the action of zinc on a solution of bisulphite of sodium. 
mthe color of tlie indicu and litmus returns on exposure to the 
Tit is evident that tbe i)lioQomenon is due to a reduction. M. 
ptKonbei]gor shows this is due to the formation of a compound 
i^e up of a double atom of sulphurous acid, wherein ono atom 
oxygen is rcpl.iced by one atom of hydrogen ; this free and 
tydroos Acid would be represented by the formula S^ O3 H, 
"liitxcnberger proposes to call this compound hydrosulphuroua 
Ue prepared the hydraaulpJiite of sodium b^ b«ativ>^ ^ 
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Hultitii>[i of bisnlphile of aociium with zinc oat of access of tb^^| 
cootidg the mixture to nvoid a rise of temperature, and dec^^H 
, the liquid into three times its bulk of alcohol. This mixtt^^f 
hermetically sealed in a flask, until there has falleu a crjst^^| 
deposit, coDsinting mnlnly of the double sulphite of zinc and^^J 
Um. The clear alcoholic solution is then decaated into aitoHRH 
flivak, which it should fill, and sealed up. There forms in "1JS 
flask a miLsa of colorless, needle-like crystals, which, dried in » 
Taouum, Bflluresce to a white powder of the cumposidon, 
SsUiH.NaO. 

This sodium compound is more stable than the acid itself, 
which may be obtained in solution by adding dilute sulphuri 
oxalic acid to the crystals. 

If a solution of bisulphite of Hodinm be placed in a ponnu 
vessel, this vessel put into one containing w.it«r acidulated widi 
sulphuric acid, and the negative pole of a l>attcTy be inserted into 
the bisulphite, while the positive pole is in the acidulated crater, 
oxygen ia disengaged from the positive pole, while no gas 
capes from the negative pole. At the same time the bisulphite 
solution acquires the decolorizing property, owing to the fonna- 
tion of the hydrosulphite of sodium. — CotnpUa Rendua, Jviy 19, 
1869. 

KESEABCHES ON RESINS. 

M. Sacc had published the results of his researches, which ex- 
tend to copal, amber, dammar, colophony, lac (or BheilnC), 
elemi, sandarac, moatic, and carnuuba wax (a resin). The au- 
thor has studied the greater orless degree of readiness wherewii 
resins are reduced to powder, the action thereupon of boilii^ 
water, of alcohol of 86 per cent, strength, of ether, of ordioaCT 
acetic acid, of a hot solution of caustic soda of 1.074 spealfie 
gravity, of sulphide of carbon, of oil of turpentine, of boilad 
riiiseed oil, of benzine, of naphtha, of sulphunc acid of 1.83 . . 
cilic gravity, of nitric acid of 1.329 specific gravity, and of 
caustic ammonia. All the resins were treated in powder 
anil the solvents, thi'ee times as large a bulk as that of the resin 
have tti^ted for at least 24 honia, at temperatures vaty- 
in": between 16° and 22°. The results arrived at are briefly U 
follows-. All resins submitted to experiments fuse quietly when 
heated, excepting amber, shellac, eleml, sandarac, and ntastiOi 
wJiich swell up, and increase in bulk. Only the carnauba via, 
melts in boiling water ; colophony becomes pasty therein, wlule 
dammar, sliellac, elemi, and mastio aggludnate. Copal, amhw, 
and sandarac do not ciiange. Alcohol does not dissolve ambst 
nor dammar ; it agglutinates copal, partly dissolves elemi and vxt- 
nauba wax, while colophony, shellac, sandarac, and mastic an 
readily soluble therein. Ether does not dissolve amijor and 
shellac, makes copals swell, and partly but slowly dissolves car- 
nauba wax ; dammar, colophony, elemi, sandarac. and mosdc 
are readily dissolved therein. Acetic acid does not dissolve ai 
t. ber and shellac ; causes co^ol to swell; acts somewhat upon ct 
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uauba wiLx, and lioaa not act ut nil upon au; other of the iM^ains 
above named. Caustic soija solution I'e^dil; dissolves slielLiu, 
Willi difficulty colopbony, auJ has no action upon the rest. In 
sulpbide of carbon, amber aad sbelliio are insoluble j copiil 
swells therein ; elemi, sajidamc, mastic, and carnaiib:i wax ai-e 
witii difficulty dissolved, while dummar and colophony a,iti 
readily soluble. Oil of turpentine haa oo action upon amber or 
shellac; causes copal to swell; dissolves readily dammar, co- 
lophon}', elomi, sandai'oc, carnauba, and very readily miislii'. 
Sulphuric acid does not dissolve carnauba wax ; all other resins 
are dissolved and colored brown, excepting dammar, which be- 
comes bright red. Nitiic acid dues not act upon the resins, but 
colors carnauba wax straw-yellow, elemi a dirty-yeilow, and 
mastic and sandai'oc bright brown. Ammonia does not dissolve 
certain of these resins, but causes copal, sandarac, and mastic 
first to swell, afterward dissolving them; colophony is easily 
soluble therein. — Sci. Am. 
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HOMOLOGOUS WITH BORNEO CAUPHOR. 

The substance known in perfumery and in pharmacy as 
patchonli camphor is, accordin^lo recent researches of M. Gal, 
a substance homologous with Borneo camphor, which is repre- 
sented by CsjU^sOj. The average results of several elementary 
analyses of patchouli camphor gave for 100 paits: C, SO.lj 
H, 12.6; the formula just quoted requires C, 80.3; H, 12.5; the 
Tapor density of this substance taken at 324° is 8.00 ; patchouli 
camphor is solid, fuses between 54° and 55", and boils at 296° ; 
its specific gravity is 1.051, at a temperature of 4.5° C. The 
camphor is nisoluble in water, readily soluble in alcohol and 
ether; it crystiillizes in hexagonal prisms. While Boraco cam- 
jihor is a. right-handed rotatoiy substance, the patchouli camphor 
IS left-handed. When patchouli camphor is distilled with ciilo- 
ride of zmc, at between 248° and 252^ C, it yields a carbide of 
hydrogen, CjoHaj. The essence of patchouli is isomeric with the 
camphor, which is, it appears, simply formed by a molecular 
eiuage. — VmggUW Circular. 

FORMATION OF DRKA. 

Basarow baa discovered that anhydrous carbonate of ammonium 
!b converted into urea by heating in a sealed tabe to 130° C. 
(266° F.) The carbonate be obtained by the action of carbonic 
acid gas on ammonia gas dissolved in absolute alcohol. He offers 
tb£ following equation to express the reaction : — 

(5,0,) HsNO, H«NO— 2 HO^CjO, H, N ? jg- 

Xren when commercial c.irbonate of ammonium is subjected ta 
atcmperature of 130°— 140° C, a considemble quantity of urea 
Is ioitaed. ^Zeitsckr.JUr C/i. IF., 204. 
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DIRECt OXIDATION OP HTDBOCABBOHS. 



various hydrocarbons may be oxidated im mediately, nad ' 
loss of caTbon, with the production of neutral bo<iie», such m 
altlehydus and their cougeners. He operated with cryatuIliEed 
chi'omic Aoid, dissolved in a. small quantity of water. Pui-e elhf- 
ItTte (freed from vapor of ether by rcpent«d washingH with coo- 
oentraled sulphunc acid) is attacked slowly uX 120° C. (348° F.) 
with formation of aldehyde 

&H, + O,=C*H,0.. 
In the cold, or even at 100° C, after many hoars, no appreciable 
reaction was found. Tlie aldehyde was separated by distillalloi 
Knd crystalliEcd aldebyde-niuaioniit iirep.arod from it. 

Paec: propylene was oxidated much more readily and almost at 
the ordinary tempei'ature, in A few hours a great quantity of 
actlont being foimed : — 

G,H, + O, = Cb II, O.. 

This acetone is easily isolated by simjile distillation. Soms 
acetic acid appears, being a secondary product from the ncetooe. 
Amyleat is utbicked violently. At the ordinary temperiitui'e, with 
foi-miition of complex products, derived, however, doubtless u 
secondary products of oxidation of an acetone, CuHniOi, whidi 
may be obtained by inoderaliog the reaction. Aeeiylcnt is oxi- 
dated in the cold, with heat, and production of formic and Car- 
bonic acids. 

CrystAllized camphaie is changed easily into camphor by pore 
CrOi, on heating gently : — 

CnUio -|- Oi = CmllxiiOs ; 
the reaction being easier than that witli plntinum-bhick, long since 
discovered by Berthelot. 

The name camphme is given by Berthelot and some other Frencft 
obeniists to the solid hydrocurbou, isomeric with oil of turpentiRa 
itself, wbieh is separated by alkalies from the crystalline com pound 
that turpentine forms with miiriatie acid. 

In conclusion, he remarks that the oxidating action of pnra 
CrOtia not exactly equivalent to that of mixed bichromate of ponw^ 
Sjum and sulpbunc acid ; in tbe latter the presence of the sulphu- 
ric acid, OS well as the heat evolved in the foruiation of Uie chromic 
andpotassic sulphates, modifying the acUon. — Amer. <Jcu Light 
Jotinal, 



ACTION OF 1 

The production of acetylene by this process was announoecl bj 
Berthelot eight years ago ; he now says all organic gases and vapors 
fof course whicli contain both C and U) yield acetylene under 
the same influence, indeed, this is a characteristic and sensitive 
reaction, permitting bira to detect the presence in hydrogen gai 
"' -oinjwuud vapors of feeblii teuawfta M. o"(6!vfti«^ Wvu^^rauirca. 




CHEinSTItT. 

current of sparks through marsh gas sugmeats its rolame I'ap- 
lljr, tvith deposition of rnrbon. Gnu hundred volumes twcami- In 
iuinut4« 137. in 10 minutes 154 i but still for complete a ' 
n ftre ttecessury, the muxiLuuin Goal volumi: iteing ISl. 
old view Ihut bt'e C and U are formed, tho volume should 
>r« been doubled. Nevertheless, in 18G0, Burr nnd Hoffman ob- 
1 results similar to tho above, which Ihej inferred to bo due 
ipossibilitj- of complete decomposition, not knowing of the 
mation of &eet;tene. Berthelot's results show the surprl^jag 
I that but one-eigbtb of the original mnrsh gns ciin really 
Gonre[t<>() directly into its Blements, After some hours, when 
flirther carbon is deposited, the residual gas contained 13 or U 
Volomes of acetylene, allowing that half the marsh gns has undei'- 
pM the lollowing reaction : SC. Ht = Ci II) -{- 3 Hj. But on 
Mmoving the acetylene now hj abi>orpiion, it is lound that a new 
**-le of equilibrium is established, and the amount nkpidly in- 
aBes again, the final amount of acetylene prodncjble (39 voi- 
les), proving a transformation , by the above reaction, of/our- 
Ua of the marsh gas (as the con^nsation, from marsh gas into 
ityleDe, is to one-half; the latl«r containing its own rolnme of 
^rdi-ogen). Hence a far easier nkodo of pritpniing acetj'lene than 
iereU^or* known. Common coal giLS may be passed slowly 
hrougb a tube permeated by a current of sparks, and tlieu 
hroDgh an absorbent of acetylene. 

The 39 volumes of coudensible naatter above is not wholly rep- 

naentetl. however, by acetylene. The latter, as Borthelot has 

Itored, la ei'adually condeniieU by heat into hydrocarbons of 

(Hvier molecules, and the heat of the siinrk converts it partially 

lila bensole (which is triacaylaie CuHg = C* Hj, C( H,, C* Ha) 

~~ } still heavier hvdrocarbons, some of which arc even tar-like 

i pnKipitate with the carbon. The action of the spark thus 

inulat«s Itself to that of simple heat, the first transierit action 

twtiich, on marsh gas, according to previous I'csearches of Ber- 

wlot, is to produce acetylene, which is then gradually coudensed 

f prolODged action. —Jm. Ga» LigU Journal. 



The eame plants grown nciir the sea, and at rfimote distanoie 
(herefrom, alter their saline constituents, so that, while growing 
gear tho sea, eoda prevails, as a rule, over putash, the ruverau 
'b^g the vaan while the saiUL^ plant vi'getates at a distance more 
or lo«s remote from the seai of this fad some instances are givtin 
'fai this paper. The relation of tbu suda to ihe potash of the ai^h 
Iff Crambe marilima, when grown near the sea, w.is as 9ilO to 
jiOCIOi whL'U grown at Paris, as 89 to 1.000. The relntion of 
■oda (o putash in tJie a»h of blaci: mustaril seed grown near the 
wa wae as ifOU to 1.000, while when grown in Paris it waa aa DO 
lo 1,000,— Bidletia Meiuud. 
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APOMOnrHIA. 

Dr. McttthioiiBeii found that, hy the scdon of hjOrocbloric add 
on nKiriAia, a new base was proauccid, whicli, as [o compus^icn, 
differed from the former merely by the removnl of one equivalent 
of wat<ir. But the physiological nciion of tite new base was nl- 
Icrly diffei'ent frooi tbat of lli« original one. While murphia U« 
powerful narcotic, the use of which is apt to be followed by aub- 
sequent depression, the new base was found to be free from nar- 
cotic properties, but to be a powerful emetic, the action of which 
was unattended bj iujurious after-effects. It seems Ukeiy to be* 
come a valuable remedial agent. — DruggiiW CtreuUrr. 



EVOLUTION OF AUUONIA 0A8 rBOH UtJaBBOOHS. 

M. Bl. Borscow says that, many years ago, the late Professor 
Sachs oljservod that when a glass i-od, moistened with dilute hy- 
drochloric acid (specific gravity 1.1"2), was brought near vioTir- 
ously and healthily growmg mushrooms, there appears a white 
Tapor, evidently due to the formation of chloride of ammonium. 
This fact has been confirmed by Dr. G. Lehmann, while the Ifita 
Alexander von Humboldt stated that mushrooms constantly give 
off not only ammonia, but also hydrogen. The author of this 
paper has thoroughly investigated this subject, taking duo care 
to eliminate all sources of error fi'om his expeiimeats by evciy 
precaution modern science can suggest and successfully appty. 
Several engravings would be absolutely necessary for the proper 
Dnderetandmg of these reseaivhes; but we briefly notice tlie 
following results: (1) different kinds and species of mush- 
rooms ^ve off, while growing vigorously, weighabie quantities 
of ammonia; (S) this evolution of ammonia is not confined lo 
full-grown mushrooms only, but belongs to young individuals, 
and even lo some varieties of mushroom spawn ; (3) this evolu- 
^on of ammonia is a proper function of tne living organism of I 
these cryptogamic vegetables, and is very little, tf at alt. infln- j 
enced by exterior causes j (4) there is no direct relation betweeo f 
the quantity of ammonia and tlmt of carbonic acid given off i 
during a given period of time. The quantity of ammonia given 
off during a ceitain length of time bears no dived relation ta the , 
weight of the substance from which it is given ofl 
Circular. 
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IHCI.09ED CRYSTALS IM DIAHONUS. 

Sorby argues that the supposed cavities in diamonds, described 1 
by Urewiriter. are in i«ality Inclosed crystals, and the conolndoo 
arrived at from the considei-atiou of the whole stractnre of tot 
diamond is not opposed to its having been formed at a high t 

rystjtla inolused in Awtnonds s 



8umiim(led by a series of fine, riidiating cracks, which are Ihe 
result of Uie conti-action suffureal by tlie diiimond in solidifying 
OTtir the iaclosed t^ryital, and this explanatjon is verified by oli- 
' serving cryslala rormod ia fused globules of borni ghvsa cooled 
.slowly, where the same pheDomeiion ia seen. — Chem. Nobs. 



HOLYBDENDIf AJID GHROMIUK. 

These metals can, according lo Loughlln, be easily prepared 
I foUows; A miitare of one part of pnre moljbdio acid and 
__io and a half parts of cyanide of potassium is placed in a porce- 
lain crucible and the lid luUid on ; this is placed in a large cruci- 
ble and Ibc interstices packed tvitb aoimal charcoal. The en- 
tire apparati:;s is then exposed to a strong white heat for 12 
hours; when cold the inner crucible is found lined with a white, 
silrer-like metal, not acted upon by bydrocblorio acid, but readily 
dissolved by nitiic acid, and having a speciflc g^vity of 8.56. 
By substituting oxide of chromium fur molybdic acid, metulUo 
chromium is obtained. — Engineer. 



UINEItAI, CAOCTCBODC. 

Becent communications from Adelaide, South Australia, have 
ttude known the discovery in the southern portion of the colony 
of a remarkable carboniferous substance, which hitherto has only 
been fbniid in small quantity in the coal sirabi of Derbyshire 

, (England). It is a mineral caoutchouc, bo called from its gen- 
eral appearance and elasticity. In Australia it is found on the 

' surface of the sandy soil, through which it would appear to 
exude from beneath, as, burnt nff occasionally by the busn fires, 

. it is again found aFter the wint^^r season, occurring in quantity 

" and of Taijing thickness. Analysis proves it to yield 82 per cent. 
Of more of a pure hydrocarbon oil ; its value for the manufacture 
of gas thare will be great, and it is also believed to be applica- 
ble to the making of certain dyes. The diacoTery is also impor- 
tant from its indication of the existence of oils or other carbonifar- 

■ ous deposits. This material, known in mineralogy as claterite, 
is also found in a coal-pit at Montivlais, near Nantes, France, at 

' Ifeufch&tel. and on the island of Zante. According to the analy- 

. As of the late Frofeesor Johnston, of Durham University, it is a 
bj^rocarbon, containing from 8S.7 to 85.5 per cent, of carbon, 
and from 12.5 to 13.38 per cent, of hydrogen. The variety found 
in Derbyshire (near Castleton) has a siieciGc gravity varying 
between 0.9053 and 1.233 ; the substance is highly inflammable, 
ba color blackish brown, its lustr-e resinous. — Ckem. Newt. 



euHlHABr OF CHEMICAI, NOVELTIES. 



Deetmpointion if Alktii'me Chloride*. — According to Messra. 
Euentz and Jossinct, the decomposition uf alkaline chlorides 
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may be readily and economically effected by forcing I . . . 
tht'iii when in the sCute of fusion a jot of steiim ; chloihydrie M 
ia foiined logeilier wiili caustic alkali, or, ir a streitm of carba 
acid be introduced with the atenfli, tiie carbomUud alt^all I 
' mains. — Mon. 8ei. No. 16a. 

Sxtraetion of Zinc from iU Oraxtilhe Wet Way. — Owing totf 
SDurcity of fuel, and to the fact that the main bulk of the zi 
now obtained in Sileeia contain only from 7 to 10 per a 
luetiil, experiments bare lieen tried with a view of devising 
process for extracting the metal in the wet way. Ammoni»-w 
chloride of ammonium, and hydi-ocbloric acid' were txied, bot d 
not answer the purpose. Cliloride of calcium was then tried, ^ 
found to answer well, even when the percentage of metaJ I'U^ 
low as 4 ; a nearly concentrated solution of chloride of otdeia 
and a twiling heat are required, and the process is less expr 
Give than the ordinaiy method of extraction by the dry Wfty, I 
the material obtained is readily reduced by the common t " 
of zinc smelting. The ore operated upon is an impure c 
ateofzinc. — foum.f. Frak. Ch. 

Welding Copper. — The great obstacle hitherto eiperlencAd I 
welding copper ia tliat the oxide formed is not fusililn. Bat 
has found that the use of microcosmic salt gives a fusible slag. 
This salt being expensive, he has substituted a mixture of ona 
part phosphate of soda and two parts borax, and finds that it 



-Dingl. Pol. 

Wdding Compound. — An improved compound for welding bw 
been recently mti'oduced in Belgium. It consisis of iron filing) 
1,000 parts, borax SCO oarts, resinous oil 60 parts, and sal-amm^H 
nine 75 parts. The materials are mixed, heated, and pol^l 
dered ; the surfaces to be welded are dusted over with the oo^^l 
position and then brought to a cherry-red heat, at which ^H 
powder melts, when the portions to bo united are taken frca^ 
the lii-o and joined. Anoilier composition for the same objMt 
consists of 15 parts of borax, two parts of sal-ammoniac, and two 

Earts of cyanide of potassium. These conatiiuents are dissolved 
1 water, and the water itself afterwards evaporated at a loi^ 
temperattire. — DmggisW Circular. 

Blackening Zine. — Zinc may be given a fine black color li 
cleaning with dilute sulphuric acid and sand, and then imm«r 
for an instant in a solution of 4 parts of sulphate of nickel i 
' 1 40 parts of water acidulated with one part I 



phuric acid. After washing and drying, there remains a bW 
coating, which adheres llrmly, and t-ikes a bronxe color under H^ 
burnisher. Brass may be stained black with a liquid containti 






', which adheres llrmly, and t-ikes a bronxe color under ll 

■ ■" "d con' '"^ 

jpt.( 

Timing by ttu Moitl Way. — ft is a well-known fact that, win 
It is desirable to cover metals, especially brass or copper, with^ 
strongly adhering coating of tin, this is nsnally effected by b 
itiir If,!' Articles to be thus ootilud with an aqueous fluid, b 
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neani of tartar, ciTstaIliK«cl pnilocliloride of tin, sad 
liUDifS of pure metallic tin. The anbor soles that, iDsaead 
>«f this mixture, be uses, with Teiy good snocess, a solution of oaa 
'put of protoehloriiie of tin in 10 pans of water, U> whicb ha 
•ext idda a solution of two parta of casrtic soda in M pans of 
Water; the mixture become toiWd. but tlus dow not aflect the 
ttuiing operation, which is effected by beatiDg tbe objects lo be 
kin^in this flni'l, care being taken, at tl>e same time, lo placa 
1 tlie liquid a piece of peiforated block-tin piale, and lo stir up 
Se flniil daring Uie tinning with a tod of Einc. — Dr. Biititrt ijt 

C Btlvering CaH Irim. — M. Biittger recommends tbe nse of a 
•Mh prepikred in the folbwing manner: lb grams of nitrate of 
riher are dissolved in 250 grams of water, and 30 grams of cjan- 
Aaof potaseiam are added; when the sotation is complete, the 
l^nid IS poured into 750 grams of water wherein 15 gnms of 
Itommon salt barn l>een previouslj dissolved. The cast iron in- 
tended to be silvered hv Ibis solution should, after baviog b««a 
Well cleftued, be placed ibr n few minutes in a bath of nilrvc add 
«f 1.2 Bp. gr.. fust previous to being placed in tbe silrering 
laid. — Dmgffistf' drc. 
■^dt4lttTatiim of Salpkvrie Aeid. — (iter. fleW- dt Chim.) — It 
rpeaxe that some Continental makers of this acid are in the hnbit 
\ adding lo ordinary chamber acid a eufficient quanliij of some 
"ip acid antphate, so as to bring the sulphuric acid, as far as 
"imetrical testa are concerned, up to the desired degree of 
ty. M. Fleiscber, having canse to complain about the btid 
Lj> of indigo-carmine prepared with a certain sample of sul- 
io acid, was induced to evaporate some of the acid, and on 
\B to discovered the formation of crystals of snlphate of sotla. 
US Kind of adulteration, however readily detected, miglit cause 
t inaQy d^'e and madder and gnnincine works very serious loss 
id gtwt inconvenience, and is a gross fraud ; the indacemenl is 
e Baring of tbo cost of evaporation and apparatus coiwected 
cKwilh. — CA. NoKi. 

MetaOie Cranium. — Dr. Bolton has succeeded in preparing 
nanium by redui^ing the double fluoride of uranium and potas- 
nm by means of sodium. The donbic salt is prepared from the 
[yflnoride by exposure to sunligbt in the presence of an or- 
pjiic add. It falls down ns a lie:iutiful green powder. This 
DWder is mixed with proper equiralents of sodmoi and anhr- 
Irons chloride of potassium, and is fused in a porcelain crucible 
■closed in a Hessian croeiblo lined with charcoal. The heat m- 
blred at first Is moderate, but, as aom as tbe reduction is accom- 
Mied, must be rapidly raised to prevent oxidation and loss of 
e mebil. This method is analogous to the preparation of alu- 
hum from cryolite, and appears to have been periectly euccesstu] 
A the liands of Dr. Bolton. — Jour, of App. Chem. 
• 7\0tg*talt of Barium is said to fonu an exeellent white paint, 
iriiioh has &s good a tone and degitb as white lead, and is not 
3»cbened hy exmBure ta aimrisplieric inUuunee.q. 
^jMting. — Prol. Uirzel, of Lci[iBic, niL-ouiiiienila as a lute fur 
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DoTeriag the corks of ressels conlBiiiing roUtile sobttaiwre* (M 
bcDziue, li^rlit petroleam, etc.) amixcareof Boely groandlillnK* 
oad LMnepDtnlcil glycerine. OtmniOD glycerine, u eoooniUnbd, 
will atL'<wi^T the parpose. 

Preparation of Nitrogai, — A Dew and elegant method of |irw- 
paring thid ga« bo* beru deriseil by \jexj, an Italian cbembl. It 
oon^istd in heating bicbroiDSte of ammontuni m a retort. I'be aall 
is transfonned into green sesqnioxide of cbromiuiD, and ditmCF 
gages rapor of water and niiragen. — Cotmot. 

Siiph^oua Arid for Viatelring Bona. — It is well knowB thai 
hydrochloric acid is used for the purposes of dissolring the cattUf 
enlta of bones, in order to obtiun the gelatine in such :i s^iio i- !'i 
render that subntAncc readily soiable in boiling wati^r. T' 
however, of hydroclilanc acid is rendered rather incnir 
this purpose on account of ilie fonu»tion of cblorid>' < 
which interferes with the drying of the gelatine, ^i 
at Paris, boa found that BUtphuruus acid answers tlic | . . 
bjdrochloric acid in this instance perfectly well. The lijii'^ .uv 
placed in cold water, and through the water a current of ^ul|>hiii'- 
ona acid gas is forced so long aa is required to compluK^ly s^ot'i'-n 
the bones, which are aflerwrLrds washed in fresh water wlirtvtn 
some sulphurous acid gits has been previously dissolved. — J>rvg- 
gitU' Cireuiar. 

Liqv^itd Byirodtimie Arid Oas. — In a paper read herore the 
Bo^al iMciety, Mr. Gore gives the rollowing summiiry : Out u( 86 
Bobds, liquefied faydrocbloric acid gas only d)i<solved 1^, and Mama 
of those only in a minute degree ; of A non-metallic substances it 
dissolved one, namely, iodine ; of Ifi metals it dissolved only od«^ 
namely, aluminum ; of 22 oxides it dissolved 5, namely, tttiuito 
acid, arsenioud acid, arsenic acid, teroxidoof antimony.and oxide 
of zinc; of 9 carbooatea it dissolved none; of 8 sulphidi'^ it ilit- 
solved one, namely, tersnlphide of antimony ; of 7 chloi'i>!ct> it ilis- 
solTed two, namely, peutachioride of phosphorus and pi'':i['.iL'!ik<rid« 
oftiu; and of 7 organio bodiea it dissolved two. The n^stilu show 
also thiit liquid liyoruchloric ac'id in ihe nnhydruus st-ito mnnilesls 
much less chemical action upon solid bodii-s than the same aoid 
mixed with water, as under ordinary circumstances. — Abtlntt 
of Proceedingn of tht Roj/al Society. 

Ojfanogtn i» Coni Oat proditeed by Aimnonia, — Romilly (^Sfi- 
ptann'g Journal ^fir Chemit, vol. 103) h^s shown that cyaaogun is 
formed if illuminating gas is passed through weak water of am- 
monia, and then the lifted burner is [umi'd upon the surface uT 
a solution of a caustic alkali (potash, soda, or lime^. Alter a 
few minnlea the presence of u cyaiiiilu Ciin be shown m Ibo alka^ 
line fluid by the Iron tvsi ; anil il' tlie alkaline solution uned was 
strong ^la«h lye, holding in suspension some fine metallic iroti, 
there will be produced both feno and ferri cyanide of potnaeium. 
This happens only when the flame is bright from incaudi-soeul 
cnrLion ; that of a Dunjen burner (blue or colorless) is without 

jtfeot when directed on alkali after passing through ammonia, 

•^ * ■ " - ' lized. 

that the produotloo of 



&« carbon being iii>t free, hut already oxidized. 
Slack Pho-'phona. — M. Blutiillot Etutua 



I 



CHEMISTRY. 227 

hlatik phosphoms depends on two things, — th<! atnte of pnrltj to 
which phosphorus is brought by disUiluiion, and the teiiipei'ature 
to wbiub it is afWrwarda submitted. 

Phosphorus whtoh has been expand to the snn is carefnlly dis- 
tiUed and collected in a flask, which is slowly cooled in a 
vater-batb. The product forms n tranaftartMit white muss nt 
ordinai7 temperatures, but if cooled down to 5° or C° C, it sud- 
denly turns to a beautirul black color. It can be redistilled or 
fused; it is colorless while liquid, but beconiea black on again 
cooling to bear zero. M. Blondlot regards black as the praper 
color of phosphorus. — Compteg Seitdua. 

WhiU P/uiiphorui. — M. Bnudrimont shows thnt white phospho- 
rus is neither a hydrate nor an allotropic state of ordinary plios- 
pboras. nor does it iTsult from devitrifioation of transpiirent 
phosphiirus; but that it is ordtnarj phosphoma irregularlT cor- 
nided on the surface by the action of the air dissoTred id the 
wat^r, — a slow combustion, which is accelerated by the aciion 
of light, and which ceases as soon as the water holds no more 
oxygen in solution. — Coaptta Bendas. 

Ordda. — Compoaition — copper 79.7 parts, zinc 83.06 parts, 
nickel 0.09 parts, iron 0.2^ parts, tin 0.09 parts. 

Tba lost two iugredients are purely accidental. This alloy 
resembles gold. 

SUtcr Ware may be kept bright and dean by ooatin^ tha 
(w.-irmed) articles with a solution of collodion diluted wiMi al- 

Autfrian Nrm-Eiplorive Blasting Pmeder consists of 30 per cent, 
of nitrate of potassium, 40 per cent, of nitrate of sodium, 12 per 
G«nt. of sulphur, 8 per cent, of charcoal, 4 per cent, of pit-coal, 
and 6 per cent, of tartrate of potassium and sodium, This pow- 
der is explosive only when it baa been rammed tight, 

Olffferme in Oryatals. — M.Werner, by passing a few bubbles of 
oblorine zas through the glycerine of tommeree, olitained small 
octithedr^ crystals, which are very hard, and without the sweet 
teste of glycerine oven when melted. — Chtm. Naen. 

SVatimiTa in Scotland. — Small quantities of platinum have been 
in Scotland associated with the gold existing there in the quaitz. 
The metal is found in small scales voserabling silver, but not 
ningnetic, as is much of the crude platinum found in South Amer- 
ica. - — Mining Journal. 

Topae. — In a very difficultly accessible cave in the mountain 
of Oalnnstock, which separates tbe canton of Berno from that of 
Urich, a veiy rich deposit of topaz has been recently found, val- 
tud at more than 100,000 francs. 

Salt Dtpotit near Berlin. — It appears that there has been dis- 
covered near Berlin, at Sperenberg. a rock-salt deposit, which In 
Mine localities has a depth of 669 tieet, and from borings made it 
■eema hi eveiy respect to be a highly valuable mineral deposit. 

A nm Cryttaiiine Form of Siliea. — De Rath has found, m a Tol- 

porphyry from Corro San Cristobal. Mexico, a mineral he 

CBpUs tridgmiU. wlii:>h is pure silicn, of the density of what has 

fceretoforti been reganied as " am orpin ma" siUca, S.S', *-^^ *'"'- 




Biiy of ordinary quarte boiug 2.6, Tritlymitc, like quartz itoeIC 
i« hexagonal. Ijut occurs in very beuutilul moclus. Ii is anux- 
mi.—JSiiU. Soc. Ch.. Jum, 1809. 

Beaiiiile. — Between Taraon and AnLihes in the eonth rf 
Friince Iliere exists tt valimbls and extensive bed of beiinxiu 
(iiyilrale of alumiaa), which has been used for the iiiAiiufaetnrs 
of sulphiite of nlumiuiim. This materiaj h&g been applictl, at tlK 
HuggesUnn of M. Audouir, for the nannfactiire of crucibli-s -~-' 
lire-TirickB, and it was found that the best English, Fronob.< 
GeimaD fire-brick could be melted in ornoiblus made of ~ 
and heated by mineral oils and a blast, — Comia, 

Formalion of jVi(r« in Egypt. — A. Honzeau. — At 
a town of the Delta of the Nile, the houses are built 
out of the river mud, after mixing it with straw and drying 
mass in the sun. The^ have little stability, fortius reason. Mid 
IVequeutly tumble to pieces; whenever tlii's happens the native* 
lit unee proceed to erect another building of precisely ihe ?atM 
character on the same spot. Hence it uoraes that most biiildiniri) 
are placed on a species of bills, some of which are ofcon^itlcratilr 
a^e, and that the ground retains lioth liquid and solid s>>L'retii>n§ 
ol DumeroDS former generations. The author examined ~u>m'! of 
these earth-hills, lioth of old and later creation, especially for thi 
purpose of establishing the particular form in which nitroffa> it 
" " - ""^ -> of tho latter appears - ' ' 
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jii'oving the gradual parage of organic nitrngon into ammonia 
and nitric acid. — Comptet SenduM, Ixviii., p. 821. 

Tcaling Antimony for Artenic. — During the last year, on the 00- 
cislon or the inspection of the apothecaries' shops in Prussia,* 
quantity of tartar emetic was found to contain ar!«nic ; in eoDse' 
quencc thereof a vigorous iDYcsiijB^ation was set on foot by 1h* 
minister for medical affairs and police. The method adopted For 
testing for arsenic is as follows; Two grams of thu suspi'Plisl 
tartar emetic are reduced to a fine powder and diHsoivoil in 4 
gnims of pure chlorhydric acid. A quantity of pure chl<->i hvdrin 
acid, at least 30 gramsi satura.t«d with sniphurettud hydiog>-ii, \t 
then added, the vessel corked tightly, shaken, and ifA a^do. 
The slightest trace of arsenic gives rise to a yellow coioraiioua 
and very soon after to a perfectly pei-oeptible pure yellow pr* 
cipitate. — Jakrb.f. Pharm. 

Artenie in tke Soda of Commerce. — Frescnius {ZeiUekri/t) cdlk 
•Mfniion to tlie fact that the carbonate ot sodium as mt't'witb hi 
: conioins arBeniat« or arsenile of sodium. A sainpk 



Five grams of liie sume salt gave, when di»- 
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solved and acidulated with ohlorbydric acid, a distiBct yellow pre- 
cipitLt« with sulpbpretted hydrogen. 

Tlio arsenic is undoubtedly derived from the snlpliuric acid 
used in convening thi: common salt into sulphate of sodium, as 
tbt) pyritea used in the raanuliicture of sulphuric acid often contala 
itraonic in notable quantities and ar« rarely entirely free from it. 

Tat for Prunian Slue. — Nickles found that Pni^eian blue 
ought im distinguished from the blue of indigo or aniline by 
means of fluoride of potASsium, which bleaches the former and is 
without effect on the other two. — Joum. Frank. Inat. 

Tat for Eydracyanic Acid. — Schiiabein moistens filtering 
paper with fresh tincture of guiacum, containing 3 or 4 parts of 
DMin, and, after drying, moistens the paper with i\ solution coa- 
laining one qmirter of one per cent, of sulphate of copper. Tl:da 
paper is instantly rendered blue in the atmosphere of a 20-litre 
Teasel containing one drop of dilute hydrocyanic acid of oae per 
cent. — SchiB. Wockenicrf. f. Phartn, 

Binoxide of Bydrofftu <u Tat for Pntisic Acid in Blood, which 
was jx'oposed by Sobiiubein and again byBuchnor, requires great 
care in \U appficatioo, according to Dr. Huizinga, inasmuch as 
any add reaction of blood, pioauced by tlie usual mineral or 
orgMiic acids, oauses the same brawn color. At the same lioie it 
most be noted that the spectroscopic reactions for the color pro- 
doMd b3[ prassic acid or cyanides are quite distinct, and so aro 
Iba chemical tests for them. — Freaeniug, ZeiUch, f. Anaiy. Chemie. 

Reagent for Alkaloidt. — M. Maiine proposes Iho use of the 
double ioinde of cadmium and potassium as a reagent fur allia- 
luirls. This com^uod prccinitates the following alltaloids from 
very dilute solutions mixed with sulphuric add: Nicotine, 
oonicine. pipcrine, morphia, codeia , thebaine, narcotine, narcelne, 
quinine, quinldine, cinchonine, strychnine, bruciue, veratiino, 
bcrberine, atropine, aoonitine, and some others. The precipi- 
tates are white and flocculunt, but for the most part become 
crystalline. Quinine and strychnine, diluted with 10,000 parts of 
wAter, are entirely precipitated. Tliese precipitates are insoluble 
in eth^r, soluble in alcohol, slightly soluble in wat«r, and soluble 
ia an excess of the double iodide. 

niis n-ageiiC does not precipitato glycosides. — Chem. News. 

On ilte Estimation of the Iodine of Commeree by Valumelrie 
Analyns. — M. Bobierre dl-tsolvcs a weighed quantity of the 
iiHjine, the true value of which ha.s to be estimated, in a concen' 
tratcd BoluUon of iodide of potassium ; the solution is diluted tt 
lOU CO., and is dropped into an alkaline solution of araenious 
add of known strength. Instead of using starch-water as a 
means of recognizing the end of the reaction, the author adds a 
few collie ueniiwetres of beuzol to the solution of araenious acid, 
atid ceasus to add more of the solution of iodine as soon as the 
former solution becomes rose-colored. The arsenical solntion 
in made by weighing off 49.96 grcns. of arsenious acid, and 14.5 
grnis. of ciystaTlizodcjirbonate or sodium, and dissolving these in 
<«ft am of iMac, rapTManting 12.68B guns, of iod&e to Uw ^ 
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liiro ; 10 c.c. of tbia solution ai-e taken for eacb asmy, mail 4. ce. 
of benzol are added. — J.de Pkarmaeie. 

Detection of Alcohol. — M. Lieben adds to tho liquM ?-ii-|"li |i li 
to contain alcohol a small qunnlitj of iodine and n f '- 
caustic potasbur soda. Ud beating, bat not bMllng.Tli" ' 
present^B of aleohol is denoted by a verr cbarucleri-' : 
precipitate oF iodoform. It is possible in this wa}' [" '. 
two-tnousandtli part of alcobol dissolved in water. — .ii-:,. .;-<■. 

Tetting Qlyeerine for Sugar and Dextrine. — To 5 diujioul' tlie 
glycerine to be tested add 100 to 120 drops of wat*r. 3 to 4 
centim^ms of n.n)iiioiiium-molyl>date, one drop pure nitric 
acid (25 per cent.), and boil for about a minute nnd a half. If 
any sugar or dextrine be present, the mklure assaniiia a de«p 
blue color. — Polyt. NotiOil. 143, 1868. 

Detection of Photphonu. — According to Dr. Schiinn, of Stet^ 
when inorganic combinations of phosphorus and |>hosphat/.-8 al« 
ignited (alter being previoiwly well dried) with auiall i]uaotilies 
of pni'e maeoBsiura (best is powder), pbospbide of magaesinra is 
formed, and tbe fused mass, on being moistened witb water, will 
disengage phosphuretted hydrogen giui, which, in many caso», Wtll 
he found to be the spontiinnously inflnmiuable variety of tiiii 
compound. Phosphorus may thus be detected in organic sub- 
stances, which, however, should be previously calcined- — ZtitcA. 
f. Aji<d. Ch. 

Te»i far Nifrata and Ohloratet. — To one c.c. of pnre oonoen- 
trat4?d Bulphuricncidia added one-balfc.c. of a solution of sulphat«of 
aniline, pi-epai'ed by adding 10 drops of the aniline of commerce 
to 60 c.c. of dilute sulphuric acid (1 to 6). If a glass rod be 
dipped in the substance to be tested, and then into the mixture, 
the presence of nitric acid, or of a nitrate, causes red .streaks I0 
appear in the path of tho rod, or if tbe quantity of nitric acid b« 
considerable, a tint varying from carmine to a deep rpd will per- 
vade the mixture. The presence of a chlorate is inilicated by a 
blue coloration. — Chem. NeiM. 

Chlorate of Potaaiiiim, at a Blott>-pipe Text. — In the "Nouw 
Jalirbnch fUr Pharmacie " M. Landauer enumerates several in- 
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I in which chlorato of potassium may be made very nseftil 
before the blow-pipe in the search for certain ruetaU. This atlt, 
giving up at higher temperatures some of Ita oxygen to certain 
metals, Mcomes itself colored bv the osides of tiiose 
metals. From iron and its compounds it receives a flesh color; 
from lead a pale brown ; from copper a stiade of light or daife 
blue, In some cases so deep even as to be nearly black. Mang^ 
nese impaits to the alkalme salt a purple of variable inteoN^, 
and nickel (sesquioxidc = Nii C^) turns it to black. The raao- 
ticn is best pei^ormed in a tube closed at one end, 5 or 6 
inches long by one-fifth to a quarter of an inch in diameter, into 
which is Introduced a mixture of equal parts of the substance 
nndor examination, and of chlorate of potAssium, previooaly 
rubbed fine with a few drop of nlcobnl and then carefully dried. 
The tu1>e is lit>ated gradually, ni first over the lamp, and fioally \iij 
meiuix of tiie blow-pipe. 
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DeUrmnaHon of Sileer. — Tlie method of Gay Lusaao fur the 
eterminittion of hIIvoi' by titralloci as eliloride is subject to » 
'igfat en-ur, an utcount or the solubiEity or the chloride of silver in 
le Itquiil rrom which it is precipilated. Stas piiiposes Xa detnr- 
linc tbe silver as bromide, and thus avoid this error. — Compl. 

Tat for ffooi. — Wagner dissoives a decigramme of the 
Dalcrial to l!ie anilyzed by huilliig it in 10 to 15 c. o. of a strong 
ilDtion of potash, dilutes to 100 c. c, und then tests this solution 
■hh nitro-prusside of potassium. The presence of the smallujjt 
D*ntity of wool causea a violet coloration of the liquid — Man, 
<ei. d. Quun. 

Aetion of Beat on Tartaric Acid. — Dr. Sace hoiS observed tliiit, 
rhen tartaric acid is hented in a ghiss retort, acetic acid distils 
rer; there is le It in the retort a carbonaceous mass, while uat^ 
Doio acid escapee. 

Oxidation of Acetic Acid Mo Oxaiie Add. — When one part of 
eetiUe of sodium, one part hydrat« ol' sodium, aud two parts of 
ennanganate of poiassiuni are dissolved in a liule water, the 
" "'on concentrated by boiling, finally ovapwnited to dry- 
and tbe residue heoted until it ceases to give with water a. 
I colored solution, oxaiio add is found to exist in the saline 

Action of Cyanogen on Bydroddoric Acid. —When a current of 

"~-BOas ojanogeu is passed into hydi-ochtoric acid as concen- 

ed SkS possible, no coloration is observed, but aft«r twelve 

ta crystals of oxamide make their appearance, and the super- 

uit liquid contains oxaiatn of aniraunium. With hydriodie 

I the reenit is the same; oxamide is liliewitie formed, but 

ne is displaced, and the liquid is found Xa contain hydixicy- 

nfc KOid Knd iodide of ammonium. ~ Engineer. 

y Horte-ehettnut leaves, according to Uuchleder, contain a tannin 

thich is found also In the tormeotilla root; In the former it is 

Dnvorted into aescigenin. Cm Hsj U4, in the latter into kinovic 

- Chan. Ctntralb. 
JKteovery of a Nob Bate. — M. Wurtz has succeeded in obtain- 
tg * new base by making chlorhyilrjitt' of glycol act npon tolui- 
Ineata t^mperalure of from 200° lo 2-*0° C. This suhslance 
Khiliits a beautifully gi'een fluorescence, has a bitter taste, and is 
reiuptlated by iodine in BOlution of iodide of potassium. It oon- 
' > atoms of hydrogen less than lolnidine, while for two 



mposed by heat. — Bull. Soe. Ch., Nov. 
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It hfts alreadj been ghowTi, in a paper in the " Proceeding* of 
the Boston Society of Niitural History" for 1866, tbat there a« 
^ood reasons for supposing that the ra is an essential diflereoce 
m ibe nature of the two 8eri«s of pbeoomena of elevation, onoii- 
Denta and mountain cbains; tliat they are entirely different in 
character, and nre not connected by a series of forms. An eRbrt 
has been mude, in the paper referred to, to account for this (liasini- 
larity by suppoBing that mounuiins are the product of the contrac- 
Uon in an outer cruet in some war sepai-ated from the intcnil 
mass, if ihat mass be solid or floating on it, if we accept the oM 
and now questionable theory of a molten interior. Puri>uing Ittt 
some tine of reasoning, it con be shown that the causes of the eon- 
tinental surfaces and the sea basins are due to the vnrinlcling of tJl 
that portion of the earth which is called, even by those who do 
not acitnowled^e the implication of internal fluidity, ita crust. ' 
dimiouljon of tne earth's radius to the amount of four and a bi 
metres in 2,500 yeai's, according to Mayer, has resulted from k 
of heat. It has lon^ been seen that the contraction must b» 
accompanied by a wruibling of the crost, which, not losing heft 
or not losing it as rapidly as the internal mass, must adapt itself U 
the diminished nucleus ; but as yet nothing has been done to de(e^ 
mine the forces which cause certain parts of the crust to tiend If 
and others to bend down as this wrinkling goes on. The id«4 ItM 
been generallyprevalent among naturalists and geologists thntihf 
position of these up and down curves of the cmat of tht- ••■•■■■i- ■■= 
permanent, but thai the continental cuiTes may beciii<i 
out or even replaced by the depressions of tho seas. 'I i 
tionisnecessaril^madubyallchosewho.followingthdli 
leader of our science, Sir Cburles Lyell, call in suck < '. 
account for alterations of clinoato and the deslruclion cil oigi 
life. The following reasons militate against this view : — 

lat. When the contraction of the central mass bos once Ihnnn 
the crust into rids:ea and furrows, that Is, formed continents 
sea basins, all turner contraction will necessarily tend to dovekf 
these ridges and furrows ; nor can we legitlmattly suppose Oat 
these ridges and depressions have ever changed places, unlesa** 
can show some cause competent to overcome tne very grettti^ 
sistonoe which they must oppose to such changes. 

M. The aooammiion of sedimentary matter on tho ocean fl«n» 




causes ibi> iso^eotberinal lines steudily Id rise. Tiie liiying down 
Olom* hiindwil tlioiitianij feet of stiiiU would bring a. fempuruliire 
of abortt 1,700° inio tiia lowest part of the beds which wert- forintd 

bikviiig the ordinnry tempui'iiiure of the sea. This i 
cHOse a. great Interai 8Ii-ain in the lower part of the section be- 
Muith the sen floor where striila are being sccnmalated, nnd ita 
there u no such lateral BCrsin in Lfae upper part of the eeetiou the 
result will be. necessarily, to o&use the crust bcnenth such nn area 
of depoMtion to tend la bend dowawards. The result in this case 
Is coniparable to what occurs when two metals having different 
.coefficients of espnnsion are soldered together and then subjected 
lo the action of heat. The compound bar tends to arch in the di- 
nciion of the metal which expands the most. In the section of 
''he crust beneath the se.-*, the lower part, which expands the raosl, 
I also on ihe outside of the carve. Even if the whole crust sec- 
ion beneath the areas of deposition expanded equally, the len- 
iency of the strain produced would still be to cause the actual 
nrve of the sea floor to be deepened whenever the crust eame 
contract further in order to ruudjust itself to the diminished 



^ 



ic lilwraiion of the pivot point of the 
)connI for these changes.* 
The truth of these conclusions does n 
il eonditiun of the earth in any way, 



: depend upon the inter- 
cept that the mass is 



The question, How far the variation of the eccentricity of the 
irtb's oi'bit may have brought about the great changes of climate 
dieted by geological phenomena, has been often discussed, 
ure I'spucially as regards the ciiuse and date of slaciul epochs. 
nrHi^ the past tliree millions of years there liave been thi-ee pe- 
riods when the' eccentricity attained a high value. The first of 
**-ie bugao about 2,630,000 yuars ago, and terminated about 
10,000 years ago. The second began about 980,000 years ago, 
termuiated about 730,000 years ago. The third began about 
,000 years ago, and terminated about 80,000 years ago. The 
ird peiiod, Mr. Croll considers, was the date of the glacial 
loch ; tbo second was that of the upper mioccne period ; while 
« third con-esponded lo the glacial epoch of the middle eocene 
<riod. Few geologists believe that during the two latter periods 
ir omntry passed through conditions of glaciation as severe as It 
la dune during the posl^pliocene period. Mr. CroU, however, 
'goes that subaerial denudation, by destroying the whole of 

* See ftbMnuiI nt i^tpor od tbe ohnngDi ol! Ioti 
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Ihe land siirfitce!!, bAs efTi-'ctually remaTed all direct proof, *)• 
though the indirect evideuce ia verj- much in I'avoi' of th«iir oocur- 
rencc. From calculations basod upon the aniuunt of aedJmRiii 
lii'ouglit dovrn by the Gnnges, Mississippi, and otlinr rirera, !l 
would folloi7 that from the close or the miocene and Docon« gla* 
cLil perloda to the present dny, supposing the Tat« of deposiUao 
to he constant, 130 feet and 410 feet respectively have been !»■ 
moved and carried donn to the sea in the form of sediment. Ilie 
coBmicnl theory of cUmate also requires that if glacial coRditiou 
obuiincd at these periods, warm aad equable climates must fanva 
prevailed immediat«ly before and nftcr tlicra ; nnd the author 
raaintiiins this is just what has happened. Id the Turin niiooena, 
conglomerates, considered glacial by Sir Charles Lyell, nre avar- 
Inin nnd anderlain conformiibly by strata indicating a subtropinal 
condilioD of climate. The same phenomena are aiso obstrrved in 
Switztrrland in rocks of the middle eocene period, where we find 
" flysch" ulosely associated with nummulilic strata, which ciintain 
genera charactL-ristlc of a warm climate. The cretaceous ud 
permian periiidB afford similar evidence, and in tlie post-plio<<ene 

fliiciiil peiiod we have undoubted evidence of a warmer climate 
uriug part of ils durntion, as evidenced by the occurrence of ani- 
mah and abells existing in latitudes where tboy could nnt other- 
wise have lived in consequence of the cold. — Chronieta of Sei- 
eitee, Jan., 1869. 



since noticed, and has been much commented upon. A card 
study of the relation of former seats of igneous activi^ to the an- 
cient seashores will convinoe the student that volcanoes nlnrays 
cease to be active when the ocean abandons their bases. Il il 
evident, therefore, that we must seek the origin of voloanic action 
in some process or other which is going on in the crust of lite oartb 
beneath the sea floor, which does not take place beneath the AtJ 

There is but one cause competent to produce such effects whtoh 
* is pecnitar to tlie sea, and that is the accumulation of strata going 
on upon its floor. The beds first laid down contained, it may bt, 
large quantities of organic matter in the shape of animal and plant 
remains, and a great deal of water was imprisoned in their stru» 
ture. After a lime the accumulation of superincumbent beds 
causes the heat of the beds first laid down to become very great. 
A thickness of sedimentary beds much less tlinn what we Imn 
good reason to suppose may have been laid down on the great«r 
partoftbe ocean floors, would bo suffidenttobring the heat of ma- 
terials lyingut the level of the original sea bottom to a temporaturs 
high enough to decompose the water and vaporize the carixin 
which they contained. As thia heat increawd, tbe tension of theM 
materials seeking to take on the gaseous I'orm would brcuma 
greater and greater. Lf at e.n<f point the pressure was euddeolf 
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imoved the wiiterwouIiibeilecomposBil and the carbon vaporized. 
,a we have reason to suppose, the aeu lloui'S coDstaiitly bend 
nwarda by virtue of the tbrcea brought into action by the depo- 
itioii of sti-ata, there would uaturally be a tendoncy to iVitcture 
~ aag the shore line. Such fissures penetrating to the bed of these 
int-Up gasea would give ihem relief. The reconstruction of tiie 
:ygen of the water, taking place at a distance fi-oni the point of 
composition, with the gaseous carbon, would generate heat 

'- '- melt the walia of the channel, and this nr '' "~ 

lied out by tl 



Lolten matter 



' li, or nearly a!l, volcanic eruptions begin with a rush of gases. 
;r an interval, which may he supposed to coii'espond to the 
3 required far the molten rock to nccumulate and clog the 
nnel, comes an outbreak of lava, succeeded, if the ernplion 
•Dtinues, by another rush of ^scs, follovved, it may bo, by an- 
"* r escape of molten matter. The cli,-i raster of tlie gases poured 
during an eruption corresponds very well with what would be 
Squired by this tlieory. — Abstract of a VitK presented in a Courte 
f Lectures at Harvard CoUege, by Prof. N. 8. Slialer. 



THE FROZEN WEIL AT BRANDON, VERMONT. 

DescriptionH of this well have been published in the " Annual 
■-1, Disc.," 18C0, p. 316; ibid., 1856, p. 190. In the "Hours M 
ime" for Feb., 1870, there isan article upon this well. The acien- 
c observntiona will be of interest. We condense the following 
im apaper presented to the American Ai-ademy of Arts and Sci- 
ECB, by Prof, F, H. Storer, in behalf of Pi-of. John M, Ordway 
id himself, and contained in vol. v. (Records from May, IS60, to 
iy, 1862) oftbe proceedings of that body. 

"On visiting the locality in the early part of the summer of 
BO, we ftsoei-taiiied the existence of a variable but well-mai'ked 
rrentof cold air continually flowing upwardii out of the uiouih of 
^well. Bitaof anylivht material dropped in were buoyed up and 
roibly blown ont. The mature pappus of the dandelion, which 
^_ts then in full puff all aroond, affoi'ded an abundance of very 
ibsitive current indicators. 

""■"At tile opening of the well the thermometer indicated 43.5° F.,' 
e temperature of the extemal air being 78°. Five feet below the 
buth, the thermometer stood at 43°, and 12 feet down, at 40°. . 
'ater drawn up fi'om the bottom, without stopping to cool tlie 
aeket, was at 34°. Water drawn up at other times contained 
imps of ice detached from the coating of ice lining the well to the 
eight of some 5 feet above the surface of the water. 



" We had hardly begun to make close observations, before it 
ourred to us tliat we were dealing with a case of compressed 
', which might ho acc^umulated by some natural subterrnneau 
vmpe (Wasaerirommel), or "Catalan blowet," aB4 ■^'Kida., 
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expanding a» it approocheil the surface oftha earth, or e^ciapeil 
into Ibia aitllicial ouilut. wouM absurb Aud remler latent a Inrg^e 
amount of heat, iiiul could tlius effect tbe gmdanl rcfrigentiiw 
and actual freezing of a considerable body of wi^t gravel. 

" Consideriug tliat tbe drift heap in which tbe vrell is sitnMed 
rests on limestone, and is not far distant from the junction of 
tbe limestone with the mica slate, or gnelsa, we may easily Oon- 
ceive of the occurrence of such ca.verna, fissures, natural condaila. 
and eabterranean watercunrses as might complete an amogt- 
ment on the principle of the water-tromper, one of the oMiiM coo- 
trivauces for aucunng a bla.<4t to be used in Iran furnaces, — and 
thus afford a constant and «ver-renewed Eupplj of condeuwd 
air. And, as the experimenta of Dr. Gorrie show tb;it but a mod- 
erate degree of condunsatiun is necuasarj to enable air to bocouw 
freezing cold b; its return tothu normal bulk, we maybe warranwd 
in saying that such a cause, though of moderate power and hw- 
ing various impodiments to ovcroume, would be sufficient to pro- 
duce all tbe effects observed in the case nnder consideration , . , 
The actual fi'eczing must proceed with greater rapidity at that 
time (if the year when tbe accumulated heat of tbe Boil is (^ 
lowed the freest radiation, tomiher with the least chiince of in- 
crease. In fact, it is said to be a mutter of yearly observatioa, 
that the well ''begins to foel the cold weather," and to (Ve«M 
over in autumn, long before there are any heuvy frosts ahwo, 
and, indeed, whilu the ground is still open for tillage. Thii 
would seem to indieute a cause opt;rating with almost nnirora 
force, 

" But not intending to luy too much stress on the water-tron- 

Eer hypoliiesis, which, of course, is not eaLiretv free from dmw- 
iicks, and mayor may not be ttie true explanation of the singalu 
phenomenon under discussion, we wish more particularly In 
bring forward to the notice of the ncadeniy the fact of the con- 
tinual rush of cold air out of the well at Brandon, — a cuireiA 
probiibly having some connection with the freezing below. And 
we may be allowed to remark that in the case of this piinicuUr 
well, ut least, any theoiy which fails to assign a sufficient caoh 
for the continued efflux leaves out of account a matter hardly IM* 
wonderful than the perenni:i1 congelation itself." 

Pi-oft. Slorer and Oi'dway put on record the temperature of 
sources of water open near this limited drill bed. 

'■ 1. In a spring sunk to about the depth of 10 feet fi-om the 
surface, — a stone's Uirow north-west of the frozen widl, at the 
etde of the lane lending out of the main road, — the water at Wfg 
stood at 64° v., and that at the bottom at 60°. 

"2. A similar spring about 13 ft. deep, S or 4 rods west of No, 
1, showed a temperature of 60° in water drawci fiom tho l>otlom, 

"3. In a shallow spring at some distance south-west of the 
fi-ozen well, in lower gruuud, iind apparently near the limit of th* 
drill, the water stood at 48° F. A deep well iu the mica fltata 
fomiftdon, about half a mile vresl. stood at 45" F." 

This well is of great inteiTst at the present time, acting OS, 
Ms Dpon the prindple of Baasen'a &ltev«;r, now attracting ~" 



gatt^fl 



tion timon^ cheiuiaU. A desmiptiun of thi!) flltm-er will be 
found ia Uus Tolume (see lodex). 



CHAMOBa OF LKTEL OF 3EAB00RES. 

NumerouB observations liave been made upon the changes of 
level of sliore liiie^ now in progress on the borders of the differ- 
ent contifU'nls, but as yet little effort has been made to determine 
the natui'e of the niovenienta involved in these chitnges. 

Inu.°^inuob as we have no otiicr means of reiidily perceiving the 
chaugi-s of level of the enrth's crust except such as tatty be aF- 
fordvil by the consequent alterafjoiia in tliu position of tlie line of 
CodLvcI of sea imd land, our observations are limited to the eliore 
lines. But unless we form some idea of the way in which the con- 
tinents and sea floors are affected during tbeae raovements, we 
cannot fully understand tlie phenomena. It needs no argument 
to show that it is e.xceedingly unlikely that these movements are 
mere accidents of the shore. It ia evident that Uiey must be a 
pan «f an extensive roovoment, which is only rendered evident at 
a few points by changes in the position of the sea. The only way 
in which any considerable iportion of the earth's crost can change 
its level is by a sinkinz oi the ocean furrow and a lifling of the 
adjoining continental folds. As the earth must be essentiully in- 
compressible to any pressure wliieli any part of the outer suiiace 
could suddenly apply to it, we can only conceive of subsidence 
over an extensive area by supposing a proportionate elevation at 
Another point. This idea is tlioroughiy boiiie out by all we Icnow 
of the geological history of the earth's crust; for we have us the 
main feature of that history the continued elevation of continents 
Mteniled by the continnal ifepressian of the ocean troughs. That 
the continents have been continually elevated is sufficiently 
proved by the fact that they are sliU in existence, although large 
portions of them have been from the earliest time aubjeoted to 
Uie ei'osion of atmoepberic agents. Over a large portion of the 
baain of the Mississippi tlie erosion is as rapid as a foot a tbou- 
Band years ; yet this region has been above the level of the sea for 
millions of years. The evidence of the continued subsidence of 
ocean fioura is also easily seen. Now a movement wherein the 
Ifttuls go up and the seas down is comparable to thitt of a 
lever, or bar, iiltout a fulcrum point. The whole section Avm 
thi; ei^nti-e of tlie sea to the centre of the continent is not like a 
rigid bar, in which case the centre of eitliev land or water area 
would have to describe a great curve in order to have any con- 
aiderable motion near the shores. The sea floors probably sink and 
the land areas rise at something like the same rate over the greater 
psrt of their surfaces. Still, for convenience' sake, wo may regard 
the scution of the earth's crust for a little [IJEiance on either aide 
of the shore line as moving as a rigid mass as the uplift of the 
continents and the sinking of the sea bottom goes on. 

It is evident that much will depend upon the position of the fiil- 
crum point of the movement In rul alien to the shore line ; if Uiia 
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point shaiild be exactly at the coast, then the movement of 
and bub.iideiKM) could go on witliout uny change on the Bbora 
as [tiia point (lepai'ia from the shure the extent of the alteralii 
the position of thnl line would increiiBS. The way in which Iks 
sea would move would, buwever,. depend entirely upon the que» 
tioD, whether the fulci'um poiot was to the seaward or landwaid 
of the shore. Where this point lay to the seaward, then the rotfr 
tjve movement would ciLuse the land to gain on the sea; if, hmr- 
ever, the pivot point bo beneath the dry laud, Uieo ih« smm 
movement would cause the sea to advance ujion the land. Ha 
rapiditj of the advance or retreat of the sea would depend, otboT 
things being equal, upon the remotenessof the pivut point I'ltimtts 
shore line. 

Since we cannot snppose that the line connecting tho diffmnil 
fulcrum points can oiien coincide exactly with the outline at taj 
Kbore, it is evident thiit at cliB'erent positions this line may an^ 
respond precisely with the course of the sliore, or raay pass tolte 
seaward or landward of that eliora, so that we may have the IhvM 
diffei-ent conditions of an unchanging, an advancing, or a reticst 
in^si^nall bixnight about by vaiiatiunsiuUie position of the tuleroD 
points of the moving crust of the earth. — AbttraH of Paper by J^. 
a. S. ShtUer, in the Proeetdings of tkt Boiton Soei. ^ Aof. Hid. 



PLlLSTICrrT OF PEBBLES AKD ROCKS. 

Professor W. P. Blake, at the meeting of the American Asia- 
ciation at Salem, read on interesting piiper on the peculiar ' 
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gated structure of the pebbles of the conglomerate at Purg-.aoiK 
nenr Newport, which Professor Hitchcock bod maintained W 
been elongated, compressed, And distorted by tension nod prcssaH 
after oeing rendered plastic by an elevaljon of teiuperoturo. 

Professor Kogeis, at the Newport meeting of the Asj^m-iaii.m, 
had contended that tlie peculiar lorma of these pebbl- 
entirely to wave action on the oblong fragments oi : 
metamorphic rocks. Some difference ofopinion had v \ 
geologists upon these points, but he (Prof, lilakejpii- 
Iresb evidence from a oonglomeratein Arizona Ttni["i >. lu" 
conglomerate consisted of a paste of micaceous schist GlK>d »U 
pebbles of vaiTing size, and elongated and compressed similar to 
those of the Newport con glomerate. They presented even nwn 
conclusive evidence of having been drawn out and comnr.— ^..l i.i 
tension and enormous nressuro than even tbeNowp. : 
Eminent geologists hail alleged that deep-seated r<'i 
came plastic, and that those not much exposed to uii 
than thiise on the surface. Prof. Blake then adduc , | 
ttud facts tending to substantiate this theory. Thr 1 1 
hard rocks was found on a large scale in the llank:^ < 
JTovada, of California. After iiiiating on some detui: - 
these pohila, and refi-n'ing to various hypotheses whi' 
adduced tliercon. Prof. i)l;ike said that the consideraliui 
BOUtvait led him lo coiiu\v\i\« \liai. tQuvQiuos iind long. 



md tenxloa, probably at a moderale (■leTaijon of tempera- 
iora (buE not nei-esniril; so), hnd lienn sufficient lo piixjuue Che 
Molecular move meat of these huni and iippaieiitlyuiijiirltlingnia- 
lerials. Mechanical force alone appenred lo have buea the ajrent, 
H)i) M. Tresca had shown that under enormotia pressure aolids 
uild be made to flow in the same manner as liquids, or that in 
leir movements they followed the siimc law. The remninder of 
us piiper poiDted out cerlaio facts and illush'ations tending to 
rengthcn these vicwB. By the careful stiidf of these phenomena 
if plasticity new views were opened of tbe structure ot grc-At rock 
; of the phenomena of plication, Inniinution, and of the 
_ it Mimo structural peeullaritiea of miueral veins and their 
mciosiug wails. In view of all the facts, Prof. Blake thought that 
- ' - '-'a shonld admit that very great changes had bi^en pro- 
the structure of rock masses by simpli; mechanical pi'es- 
re, anaided by an; great elevaliun of tempciitture, or by ex- 
raArdinaiy chemical avencic!i. 

BJr. J. B. Perry exhiLited some pelibles obtained at Purgatory, 
It which one pebble appeared di'iTeo into another, showing tu« 
Beets of this kind of compression. 
Mr. T. Sterry Hunt made a lew re 
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larks bearing on these poini 
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Prof. J. B. Pen7, at the meeting of the American Association, 
ind a long and elaborate paper on the above subject, throwing 
inob li^ht on many geological ph«Domeaa connected therewith. 

Prof. Agassiz said that Prof. Perry bad stuck to a difficult siib- 
bcl with unusual perseverance, and had, he thought, solved it to 
le aatiftfacijon of all those who should afterwards critically go 
rcr the ground. He said that Pruf. Perry's object was to estitb- 
■h the precise stratification of the rock> in question and their re- 
nlOD to each other, in order to prevent future mistakes of palie- 
iMoIogists in mixing up fossils of different periods. He ihuught 
onericaa geolo^U were under aD obligalion to him for what lie 
td doue. 

r ORP.GOK 



Prof, J. 8. Newbeny exhibited, at the meeting of the American 
leotiMkm, a beautiful series of fossil plants collected by Rev. 
r. Condon, of Dallas City, Oregon. 

Thme plants, the professor said, were from the fresh-water de- 
rail* which cover so large a surface of the Great Basin in Neva- 
1, Idaho, and Oregon, and were of special interest both from 

^^eir geological position and botanical character. They were 
»Mnin«d in the sediments deposited by a aeries of great fresh- 

^^^"ter lakes which once eitiiited in the area lying bo I ween Uw 
jky Mountains and SiL-rra Nevada. 



AKMJAI. OF SCIENTIFtO D13C0VKI 



IntI 



Newbeny ami described these locustine deposits, nnd lind ^howB 
liuw the Jnkea at tlie buUum of which they ucGuniulitled hiul dtsap- 
prared by tbe ciittini; down of ihsir outlets, the gorges ituvogk 
wiikli the Columbia, Klumatli, and Pitt Rivers now flour. 

Tim Kliunath LnkeB, etc.. were miiiitilnre repi-eBenlalirrs Of 
tliese anuient lakes, whicii wore nppttrently quite as extetuive V _ 
our prpsont greal lakea. • ■ 

The fossil pliiuts contaiined in the collection made bv Rer.J 
CuiidoD were most besuiifully preserved, and conaisted oFap 
number of species, most of which were new ; but a number ^ 
iileiiticitl with species found in the miocene tertiary of the Vm 
Missouri. ^ 

Thera are also some species which had been found it 
cene beds of Fraser's Eiver nnd Greenland. 

The present iTollecUon will add much to our knowledge ol 
flora of the mioccnu period on ibis coniiitent. 

The aniraiU remains found in the same series of tertlaries 4 
the pluiils consist of fresh-water sheila and fishes, with a \ 
mammiilian bones. 

The shells are numerous species of Mdadia, Planorbit, C 
tUa, and Unio, — all, so far as known, new to scienue. 

The tishcs were Cgponndortit allied 'to MylophatBdon, t 
the fishes now iobabiting the western rivers. 

Among the mammalian bones contaiued In this collecliou H 
some tliKt plainly belonged to the horse. 

The beds contiuning the ;i.nimal remains were perhaps' Bl 
recent thun the plant beds, but still tertiary. 
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The Paciflc Biiilroad being now nearly ready for troflic, il 
comes of importance to inquire what are the fuel supplied 
the Pacille coast — to be relied upuu to supply the fleets of st 
crs and tbe branch r-.iilnays whieh will soon strike off (Von 
main line into almost every valley, and to eveiT little moui 
town. No doubt coal might bo brought round Cape Uor 
hitherto much of it has been, or across tlie plains with the nill^ 
but both of these means of supply must necessaiiiy be linilW 
account of the expense. It behoves us, therefore, to inqnire m 
what uan'owly wliat are the extent and nature of the native. 

fields on the North Pacilic coikst. I must profnca what \ . 

say by telling you that what notes I may have to lay before joH 
tbe result of occBSional obeorvutioDs in the course of my wuidf 
in the greater portion of certain regions — explored and ■ 
plored — between California iind Alaska during portions q 
years LSG3, 18C4, 1865. aud 1866, Though I shall have o 
now aud then, lo refer to gt^nnral geologiuil questtons, yrt 
the main pan, what I shall bavu to say will almost entire^ 
looked at from a. coal-supply point of view, and then as n 
with the eye of a physical geographer as that of a pure g«oloj 
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Extending from the borders of California to Alaska are tlirfie 
coiJ-tJolds, belonging respectively to the tertinry, aecondary, and 
palRozoic ogee; ihe latter being situated, as far oa jet known, 
on]y in the Queen Charlotte l^nds, off the northern coaat of 
British Columbia, the eiaot age being- as yet nndetermiued, thongh 
the coal \i antbracitic, and, in ail probability, palteozoic. The 
other two coal-fields ore situated, aa regards each other, from 
south to north, in the order of their age. The tertiary extends 
from California northwards, tbrougb Oregon and Washington 
Territory, impinging the southern end of British Columbia and 
Vancouver Isliyid, and extending, with some interruptions, right 
across the Rocky Mountains, — the miocene eouls of Missouri being 
■pparently only a continuiition of these same beds. The second- 
ary beds, on tHe other hand, on the Nortli Pacific are confined lo 
the island of Vancouver, though, in. all probability', they are also 
a continuation of the cretaceous stnita of Missouri. The tertiary 
lignites of the North Pacific are throughout of miocene age, and 
Are associated with beds of aandsione, shale, etc. It bums freely, 
but leaves behind much slag and nsh. It has been wrought at 
Tarions places on the coast. I, Mouul Diablo, California. Here 
69.257 tons were mined last year, from January to August, the 
ooal selling for 6 dollars per Ion in San Francisco. At Benicia 
it was also mined, bnt has been discontinued, hs analysis is, 
carbon, 50 1 volatile bituminous matter, 46; ash, 4. 2. Cooae 
Bay. Oregon. Its analysis shows 46.44 per cent, of carbon, 60.27 
of volatile matter, and 8.19 of ash. Its percentage of coke is 
49.73 ; but this is dark, friable, and of little value. It produces 
abundant gas, of low illuminating power. It is used to some ex- 
tent in San Francisco, 7,769 tons having been irajwrted from Jan- 
uary to August, 1868, 3, Clallam Biiy, WLtshiiigton Terriloiy. 
Soreral attempts "have been made hei-o to get gDodcoal, but have 
failed to a great extt^nt, owing to the want of a harbor. Analvsis, 
carbon, 46.40; volatile matter, 5U.97 ; ash, 2.63. 4. Bellinghnm 
Baj. Uere the lignite has been mined for some years with 
success, though it is of no better quality than the others. From 
Jonu&ry to Aug^t, 166S, 6,680 tons were imported into Son Fran- 
cisco. Analysis, carbon, 47.63; bitumen, 60.22; ash, 2.16. Coal 
crups out at various other localities, — Fraser Eiver, Burrard In- 
li-t, islands of the Ilaro Archipelago, Sanelch Peninsula, the north- 
era (Vancouver) shores of De tucas Strait, etc., — but bos not 
been worifed ; and I am of opinion that all these outcrops are of 
tertinry ago, the secondary formation not appearing south of the 
Chemaiuos River. There are newer (pleistocene, or perhaps 
recent) lignites in the clilTa of Useless Bay, Wbidby's Island, asso- 
ciated wim remains of the mastodon, a ti-adition of the existence 
of which animal still lingers among the Indian trilics. This liz- 
lil« is in small quantity, and quite worthless for fuel. The whoTo 
coast of Vancouver on the east ooast, north of Chemainos, Is 
bounded by i» belt of carboiiiferous strata, composed of sandstone, 
shale, and coarse gravel-stone conglomerates, interstratiSed with 
whicli arc l)edB of coal of n much superior character to any hith- 
erto dctiDribeil. Th(.-se beds, from the contained fossils, appear 
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Everywhere the strata naine^l fomi n chsrac- 
teristic occompaDimentof the coiil (eapeuiullytliifl coarse coiiglom- 
crate), and neai'ly everywhere it is underlaid by one or more 
eeHiiiis of coal cropping out at some point of tbe circajt niuned. 
though it may reasonably be supposed yet to be foutid on Hit 
opposite shores of British Culumbin. Outcrops are seen on lome 
ot' the ooasl-lying islands, etc. ; but it is only nt NanAimt) when 
it is wrought to any extent, this lieing the only mine in Vanconvrr 
Island (oi' in the British Nonli Pucilic territofius) exporting ood. 
Here is a village of 600 inhithitaiits. nod some fiO niinL-ra. UK 
year, the company exported 43,778 tons, and declared a dividend 
of IS per cent. The coal is bright, tolerably hard, and not unUke 
some of the best qualities of English coal. It is used all over At 
coast for steaming; and domestic purposes. It brings II dot- 
lara per ton in Victoria, and 13 in San Francisco. An anal- 
ysis gives carbon, 6G.93 ; hydrogen, 5.S3 ; nilro^n, 1.02 ; sulphur, 
2.20; oxygen, 8.70; ash, 15.83. The fossil remains were thn 
describeil. North of Nimainio, on Brown^s River, immense smma 
of eoal have been discovered by myself and party ; on Salncii 
River, tbe Indians report coal; at Sukwaah, near Fort Ruptc^ 
coal apjMars; and at Koskeemo Sound, on the western ^bore, an 
extensive undeveloped fields of whut will ultimately, no dooM, 
prove the best coal in Vancouver Island, both from its quality and 
easy shipment. The latter, on annlyais, gave carbon, 66.1G; 
hydrogen, 4.70; nitrogen, 1.2D; sulphur, 0,80; oxygen, lS.(»i 
ash, 18.60. Other coal-liolds will no doubt be discovci-cd u es- 
ploration proceeds; but the countiy Is so covered with dense for- 
ests and undergrowth as to render exploration very difliMdL 
The anthracite is foutid on the Queon Charlotte Islands, off lb* 
north coast of British Columbia. The l>eds are mudi bi-oken np 
by I'aiills, t'elspathio trap dyk«s, and other disturbing influvnOM 
so that to work it will always be expensive and iroublesofM. 
Still, the value of the discovery is of the highest impcirtnmw to 
the ooatit. The coal is associnted with conglomerates, a Sne bu4 
Blate, out of which the Hydah Indians carve the pipes and nlha 
ornaments so common in the Eui-opuan museums, and tuetsnux- 
phosed sandstones. On Brat sight, 1 was inclined to believe ii 
only debituminized cretaceous coal; but, from tbe fossils recent]; 
discovered, I am induced to change that opinion, and to beUars 
it of paleozoic age. An annlysis gave, carbon, 71.20; ijioist*M 
6.10; volatile combustible matter, 7.27 ; ash, 6.43. The only goM 
or extensive coal-fields in the North Pacific are, therefore, widiin 
the English colonies of Vancouver Island and British Colambiai 
»nd to the possession of these coal-fields, these States, at pi-eMK 
BO depressed, have a mine of wealth, which, if judiciously wt~ 
ageil, will ultimately render them the seat of busy indnstir: 
AbalriKtnf a Paper read by Robert BroKit, Esq.. F.R.G.S., '-' 
the EdMiurgh Oeoiogieat Socielj/, 
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COAL IS THE SCX^T HOUNTAHIS. 

Union Pucific Railway ie not likely, tut was at iirst antlt^i- 
to sufler uny incouveaieace from tlie absence of stenm fuel 
l-field, almost unlimlLcd in exieut, showing oaUyroppliigs 
900 miles on the roiu], has been ■■etrui-k" in Wyoming 
TJtory, in the heart of the Eocky Mounlaina. The locomo- 
e ftre now fed almoal entirely Itj t'oal, worked by the com- 
\y itaelfi or by contrftctars, who furnish it at a low price, All 
cool for 15 miles in ibe *> allornatu sections " on citber side of 
line is owned by the company. There are 6 mines in work- 
ordei'i tliere lire others in progteHs, The principal mine, at 
fbon station, yielded 4,000 long to the railway company in ihe 
t three weeks in April. One of the drifts h already MO feet 
ength i and there is an excellent shaft, with the usual ^eur. 
Dps, cEc., woi'kcd by steam-priwcr. The thickest part o^ the 
n so [kr opened is 9 ieet high. Hitherto, neither fire nor 
ke-damp has troubled the miners ; but there is a certain amount 
,Wer in the deepest part. The miners are at present earning 
1l7to 13 dollars per day. The coal is of good quality. There is 
hot bitumen nor Gulpliar in it. It uontama, by analysis, nearly 
Mr c«nt< of carbon, 12 per cent, of watur, and 26 per cent, of 
uumable gases. It is to t>ear a new name, — one wliiuh is, 
bus, tolerably appi-opriate. It is to be called "anchra-lig- 
i;" lUidiiB coal has been sold lately in Omii ha, on the Missouri, 
be rate of 21 dollars a tun, whilst the cumpuiiy will probably 
it M half that price, it will bu seen that the discovery is one 
Ills greatest imiMrtaoce to the whole crntral portion of the 
'jnent. Iron ores have been found near ttj and a good colleo- 
ot Wial fossils has been collected at the Carbon Station. A 
. Boam hns &\so been recently discovered iit Elko, on the Cen- 
Facific Bailway, wliich is the cootinuation of, the Union Pa- 
line already referred to. 



CHINESE OEOLOGT AND UINEICALOGT. 

Weaior A. S. Bickmore, of Madison University, read a paper 
J]« Association at Salem, relating his observations during a 
mej' of some 3,000 miles in tlie interior of China. 
tlbrtunately happened that the rivers, at the time, were low, 
heir beds in China conslitnte the only access in most cases to 
iogic&l outci-ops, there being do railiMad and similar excavor 
fg there as hcie. Professor B. found Rrst a basl^ of granite, 
irlald with grita and shales, with no fossils, as yet found. 
int nnt'iunt limestones, with fossils Choughl to bo Devonian, then 
eatones equivalent to the cai-boniferous. (A hill of limestone 
I visited, which was xnlerttraiifted iciih coal, and burnt di- 
tly to lime by the Chinese. Fossils brought from coal rocks at 

ire regarded by Dr. Newberry as probably Triasaio.) 

■et the limestone, a red siiudstone. 





I 
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Coal and iron are the most important minerila i 
China, being mostly liare of ToresU, is dupendenC on coal f< 
but this J9 very dear, on account of imperfect mining, ( 
IwEt corI yet lies undisturbed, as, for lack of pumping mau 
tliej can mine but little below water level. Professor B. t 
the coal inferior, however, to ours. The Chinese burned con! ii 
the lime of Marco Polo, A.D., 1290, before it vas used ji 
Europe. 

Tiiere is an important mine at Hun-ti-kaa, 35 miles eoath-wu( 
of the capital, wliieh he visited. An inclined eh^t h&s been annk 
W a very great depth balow the surface of the earth, fullowitg 
the drill of the coal, by wiiicb the coal is broa;^ht up on sled*, b; 
mitii-power, one man for each sled, the capacity of which is (MM 
bushul and a half. No machinery of any kind is in nse. So iif- 
tificial means c>f ventilation arc employed, By reason of tlw 
fact that the Chinese do not go l>elow tlie water tine, fire-damp i> 
almost unknown. 

In llie north of China coal ia ground to dust and mixed will) 
clay, that it may bum more sLowly. 

The quantity of oo:il in China is immense nud the supply inex- 
haasiible. 

Petroleum also waa found 160 years ago in the province of 
Shensi. Du Halile, in his work on China, compiled from the du- 
nes of Jeniiit priests, as long aso ns 172&, bavb ; " Its mouniaioi 
distil a biluminout liquor, irtii(£ they call ' oil of atone,' and hm 
for lampt," A kind of petroleum is also found in the Island of 
Formosa. 

The iron yield of China is large, but the best ore cornea frooi 
the beds of Sun^rKn, in the southern part of the province of 
Shensi. From this the Chinese razors and other cutlety we 
manu factored. 

Gold is found In nearly ail the Chinese rivers in the mouiibuih 
ous districts, and the Yangsto is chilled the "Gotiliin S.iudml 
River." Professor Bickmore thinks Shensi to be th» must pnnB' 
Ising gold field in the empire. It is difficult, however, to delvinitiw 
where gold and silver exist in China, for the law is harshly r»- 
preseive of all discoveries of their deposit. . 

There is lead near Tungchan. in Shantung, but exorbitant d*- | 
mands for permission to work it have effectually prohibited its 
development. j 

Silver and copper are founcl iu many parts of China, the fomitf ' 
being employed mostly in the pajfrnent of uixes to the govoni- 
munt, and the latter in the manufacture of coin, bells, idols, and 
articles in bronze. 

There are in China extensive deposits of cinnabar, from whiPh 
the Chinese manufacture mercury, under the name of "water 
silver," but since the development of the ci/inabar mines of Cali- 
foroia. the cities on the ecik-coast of China are supplied with 
nuicksilvcr chiefly from that source. 

'^ has not yet been found in titu in China, but the grast 
.sbers of bronze idols mak« it very probable that Ihe tin used 
t not all imported from Malacca. If tin shiiU be found in 
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China then we may expect that it will bo found the chief source 
of lUe L-oniJdoi'ablc qiiniKitics uf thut metal used iu man ufucta ring 
the bronze implements that have been found in such numbers, 
during tnte years, in the lakes of Switzerland. 

•' In ceviow, we see that China is well supplied with ooai and 
iroD. — tlie two minerals especially necessai^ for her future devel- 
opment, — that ihese miner.ila are widely distributed over almost 
IicT wholu an-a, and that slio has thus the requisite materials for 
man n factoring her own cotton, without being dependent on the 
looms of Englatid, Again. China possesses her share of the pre- 
cious roelnis, and yet nearly all lier ample material resources re- 
main to be licTolopnd, though aho has been the most cirilisied 
nation in nil the East, and the most populous empire the world 
has over seen." 

Coal in the Colorado district is a matter of great importance. 
According to the " Denver Kews," Gen. Pierce stated to the Board 
of Trade tUat besides Ibe bed of SI inehea, discovered neai- Fort 
Duplon. on the Platte, there woi-e also two beds on the Cache-la- 
Pondrc. One of these beds was 4 feet thick, and the other about 
18 inches. The " Saltna Herald " saya that in digging a welt on' 
tlie vant side of the Smoky Hill River, less than two miles from 
town. ■ bed of good bituminous coal, IS inches thick and about^O 
feet below the surface, w.is cut through. 

The copper mines of Africa hav« of late years been attracting 
cansiderable attention. The copper lodeH iu the Insizwa Moun- 
tain, about 13 miles from the southern boundary of Natal, are I'e- 
■narkable. Some comparatively small workings have been carried 
on about 80 miles from Fort St. John. The deposit here is de- 
seribed as about 18 fout thick by 2J feet in depth. Fi-om this 
deocriptjon it is evidently not a oein, but a bed. This is clearly in 
X stat« of decomposition, since it Is said the ore is replaced by a 
yellow ochreouM deposit (^gUian of minei's) containing nodules of 
very pure carbonate of copper or malachite, varying iu size from 
a pea to masses of 10 or 16 pounds' weight. Some miners from 
D'Urbnn i»enetrated deeper into the monntains, and found 8 simi- 
lar deposit. Portions of considerable masses have been found to 
contain as much as !i6 per cent, of metal, the average, however, 
being from 30 to 40 per cent. Silver was found to tnn e;[tent of 
j.SO ounces to tbe ton of copper, and a trace of gold was dis- 

Chi-omiuTO Is st-itcd to have been discovered in lar^ quantities 
in Haryhtnd andPennsvivania. Ohi-omateof iron, ol line quality, 
ban also been found in Victoria. Wo und'<rstnnd samples of this 
mineral and nntimonial ores of good quality have been shipped to 
Uib countiT with a vluw to di^lermin ing their real coram'^rciai value. 
In a cave m the mountain of Galeostock, which, it is well known, 
wparnles the cautonsi of Berne and Urich. a valuable deposil 
lop.iz hiis been recently found. — Quarterlt/ Journal of Scitiice, 
April, 1809. 
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Bliike, in his lute " Report en the Preciona Melals." boa the fa 
lowing remarks ou IhoprobablefutnredeclineiD theproducIioDof 
golU, which are worthy of notice ; as tiUo those on placer aiul veio 
raining, Aad the probable rise in value of gold to be quoted ben- 
after:— 

"The statistics of the production of e^ld in Ctilifomia, Austn- 
lia, nod other countries show very cleany the familiar fact that ia 
oil newly discovered gold i-egions a maximum production b (ooa 
attained, and is succeeded by a gradual but certain decrease, ow- 
ing to the exhaustion of the placer dc^^ts. Thus, in CnJifoniuh 
the maximum product was attiiined in the voar 1863, wbeo ihe 
Bbipnients were about 55,000.000 dollars, and the production WM 
doubtless from 60,000,000 dollars to 6o,000.0D0 dollary in value. It 
la now much less than half of that amount. In Australia, iatlw 
same year (1653), the reported shipments from Victoria amounted 
to 3,160,020 troy ounces, and the production was nearly 60,000,0(0 
dollars in value.* In 1S67, the shipments were only 1,483,(87 
OUQOOB, much less than half as mui^h as in 1853. The apparent 
Dearly uniform production of CnlirornLi for tbo past ten yean. 
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judging from the shipments of treasure from the port of San Fr«n- 
dsoo.is the result of the opening of other gold anu silver produdDg 
regions in Nevada, Idaho. Oregon, and Arizona, which, so for U 
their production depends upon placers, are in their turn liable to 
rapid exhaustion. In British America, and in Idaho and Montana, 
the production of ^Id is nav rapidly diminishing. Russia is the 
only country in which a nearly unifarui produeiioa has been iaHa> 
tained through a series of years. This may perhaps be explainnJ 
by the fact that the mines have not been tree to all, and ooiu 



of sluicing practised ir 

been in Russia a eonste 

new discoveries, extending e 

doubtless, an immense area of virgin ground from which the gold 

supply of Russia may be for a long time maintained at the present 

figures, or, possibly, greatly incrcaaed, especially if all restrictioot 

upon mining are removed, and the country is thrown open to Uh 

skilled miners of other regions. This Siberian gold-field, with Iha 

gi'eat mountain region south of it, extending into China and In^^ 

IS the only extended region uow known in regard to which than 

is any uncertainty in respect to its probable future yield of gold, 

" Tbe existence of very ancient workings in the Altai is signifr 
oant. and leads us to question whether this great interior regioa 
has nut already yielded up its most accessible treasures." — AMtri- 
gan Jmnuti of Bnence nnd Arts, May, 1869. 

' C^QuUwd M 19 dolUn p«T DUUCB. 




PHOBPHATES OP SOUTH 

The belt of nodular phosphates appears to extend, more or less 
interrupted, from the Waado and Cooper Rivers, some lo to 90 
miles alitjre Charleston, in a south-south-westerly direction, piir- 
allpl to the coast line, as Iat as St. Helena Sound and BlulTton, 
near Port Boyal. As yet the precise area is unknown; no ac- 
curate sarvey having been made, although this want is daily I'elt 
by the community. It would be erroneous to suppose that there 
is a well-defined stratum of any such extent as this area above 
mentioned. Cn the contrary.'the bed appears only in patches, 
some of which, however, are many miles in diameter. On Iho 
Wnitdo and Cooper Rivers the nodules are found in compara- 
tively small beds, genemlly but a few inches in thickness; still, 
limited deposits, one to three feet thick, have been deposited iir 
Bome localities of this neif^hborhood. On the peninsula between 
the Cooper and Ashley Rivers the deposit assumes the form of a 
well-deDued stratum, in many places attaining a thickness of 18 to 
24 inches, and underlying buodrcda of acres, at an average depth 
of about 3 feet from the surface. The nodules vary in size from 
that of a walnut to musses weighing 200 pounds and over ; they 
lie compactly together with but little marl between them. This 
ntarl is composed of 30 to 60 per cent, carbonate of lime, a few 
pet cent, phosphates of iron, lime, and alumina, the balance being 
cMe0y sand and peroxide of iron. At other points on the penin- 
fola the nodules rarely exceed a few pounds in weight, and are 
sparsely distnbnted. The favorable localities lie east of Goose 
Creek, near the Cooper River. The Ashley beds were the first 
discovered, are the best known, largest in extent, and most 
mined. This deposit extends, at an accessible depth, over, per- 
bsps, I.DOO acres, on both sides of the river, and running back 
from it for several miles in some places. The beds are quite accessi- 
ble, not only on account of the depth of Astilev Uiver and their 
proximity to Charleston, but because of their lying close lo the 
surface (generally within two feet), in a light soil, which sepa- 
rates easily from the nodules on handling or washing. The nod- 
ules are of a yellowish-gray color, of less specific gi-avity than 
lliose elsewhere found, their surfnce but slightly irregular, and 
ilieir composition tolcrab^ uniform. The beat beds Tic on tOe 
river 10 to 20 miles from Charleston ; farther up stream the nod- 
ules are found in a sandy soil, and become permeated with sand 
to the amount of 30 per cent, and over, whrm the phosphates do 
not reach 50 per cent. Un some plantations the bedof pbosphatic 
nodules is over two feet in thickness; and the amount ol market- 
able material produced from mining an ocre may eiceed 1,200 
l0nB. <Jn the btono and Edisto Uivcrs there have been found but 
few rich deposits, the stratum exiiibiiing continuity in but occa- 
sional spots. As a rule, the nodules lie deeper on these rivers 
Chan on the Aslilcy. Heavy deposits have been discovered on the 
flats in the neighlxirhood of 6t. Helena Sound, covering vast sur- 
laoea at little dejiih from the surface, occasion&Uj fotmiQ^ a com- 
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!»(dAeaK*«ralkn>dr(dwvi^)iie.icb}ciui be pried 
ij ai« tfac^ w«^^ together, haTiii^ :i ^mi>i4i, 

. ai« oAea ^wmu ili'»t tft «oosid«T»b)e depth, i^.' 
fiKidnl bjro*BdlMrf«a,vbKfe extend genenUjin .-i i 
tfraoios. TbaeckTides liaT«a£aiaeieroroi>e-faAiL 
TW photphilir Baaea (onhiag the floor ue 9 to i^ uimk:? m 
lliifhmi. sad orerik * bed of nodular pbosph:iti-'8 of amiillei bib, 
wlneh eU tud* dowa lo tlie depth of 12 lo 15 iarlipa below the 
rwciiiwii ioania. 'Die whole dppo«it is embedded in m Mdih 
ciaas chj, DBdenwsth which oceurs a j-ellov-red niiirt. nii 
Ruui is nch in (helb aod tfac booee of m«iDe and l&nil kninula. 
Ii b oofDpcKed. when air dry, of nearly 70 per cent, of sand, 18 
per cent, carbunue of lime, and 5 to 7 per cent, phosphate of Iin», 
almnina. and in)n. 

The pbosphatic nodules and masses general); gire on frktiaa 
of their fresh surfaces a peenliar naphlhous odor. This property 
is, as a rale, the more decided the denser the nodales, and is In 
direct proportion to the anKiunt of organic raalter contained in 
them. Tbe inipre^ions of Duineroos fossil shells of the eocem 



period occur tbrougfaont tb-o rarioDS pho^phalic mass 
spniiiiens analyzed contained from 25 to 30 per cent, pbospfainic 
acid and 36 to 40 per cent. lime. 

CoDceming the origin of thifl extensive formadon, Prof. Shep- 
ard, of Aiuberst College, &Ias&, says: — 

■■Several explanations eag'gest themselTea. Perliaps the bed 
Bupposition is, that tbe great Carolina eocene bed of sbull tnvl 
on which it rests, fonuerlj, and for a long period, piotrndad 
many feet nboro the present sea level, giving rise to a luxurimi 
soil (analogous lo tliat now existing over portions of some of the 
guano islands), and which was then depressed beneath the Ma, 
where il underwent the chiinses that have resulted in the present 
formation. For the sttperabundance of phosphate of lluie, we 
would point to the deposition of bii-d guano, as it is now goin* on 
upon tbe Mosquito coast of tbe Cun'ibbean Sea." — Apuneaa 
Journal of Science, 



TBS ROGKT UOUNTaiK ALPIKE REGIOK. 

Professor C. C. PeiTy, nt Ihc meeting of tho Ameilcun Associa- 
tion at bulem, read a pajier on the above subject. He said that 
the Itock; Mountain Alpine Kegion was of special interest, on tc- 
count of its exlensivencss as compared with anything which th«j 
bad in tho east. Uitberto it bad been mostly inacces^dble ; but 
iiow that r^lwajs were making it accessible, further exploradon 
Would reveal iie flora, and Ux\Jia l\. cu\A& ^ tram^oced with tlrt 
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Ufnne flora of Enrope. The woody belt of coniforous trees 1 
{au at an average elevation of 6,000 feet. Its densest growth was 
tt between 7,000 and 9,000 feet elevation, aod iu termfnation wua 
)t Ml average height of 11.300 feet. The growth was most dense 
nd varied where there was the greatest aad moat regular amount 
''t aqaeous precipitation. At still higher elevations the actual 
mil of tree growth was determined bj conditions of temperature 
Irhicli sallafactoiily explained the peculiar features of vegetation 
"*" ire met with. This belt of trees terminated with singular 
ruptuess. The probable explanation was that this timber line 
urked the esti-eme point of minimum winter teiuperoture below 
brhich no pbenogamoas ve^tation could exist. Alter alluding 
ti> the meteorological conditions of the region, the paper went on 
'to point out the peculiar dwarfed tree-growth scattered occusion- 
nllj above the timber line. It was on the most open exposures 
above that the Alpine flora was most diversified and atti-aotiTe, 
presenting from June to September a succession of colors most 
attractive to the eye of the natoralUt. Out of 142 species 56 were 
ezolusivelj confined to these Alpine exposures. The usual char- 
soteristics of Alpine plants were a dwarfed habit of growth, late 
period of flowering, and early seeding, the forms being exclu- 
aiveij perennial. Of the 34 natural orders in the Alpine flora 31 
belong to phenogamoDS plants, the remaining three were of the 
higher order of cryptogams. Of the latter, ferns were repre- 
sented by a single species not exclusively Alpine {Gryptogramia 
atrotlif/ioidei). Mosses were more numerously represented, 
but were still comparatively rare. Lichens were most abundant, 
and aflbrded the gi-eatest number of species. The superficial e 
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lent of these bare Alpine exposures in Colorado Territory had 
been roughly estimated at from 1,200 to 1,600 square mites. After 
a brief allusion lo the fauna of Uib re^on, tlie paper stated that 
when acceaeible it would doubtless afford a, favorite resort for 
■ammcr pasturage, and eventually yield choice dairy products, 
eijualling those of the Swiss Alps, and produce delicate fibrous 
tissues nvolliug those of the looroa of Cashmere. As a summer 
resort it was unexcelled in the purity of its atmosphere, the 
clearness of its streams, and its picturesque and extended views. 
The paper concluded with some topographical details and with a 
list of Alpine plants. 



ON aURFACE CHANGES IN MAINE. 

Professor N. T. True, at the meeting of the American Associa- 
tion at Salem, read a paper " On Surlaco Changes in Maine, indi- 
cating the lengtii of lime since the close of the Quaternary Fe- 

The paper began by stating that the almost infinity of time 
einee the eui'lh was spoken into existence was now generally oo- 
Cppt<"d not only by geologist.s, but by non-scientifio men. This 
hiul h'll some writers to give loose reins lo their imagination, and 
lo aLLribat« an immense period of time since the olo«i of the hut 
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great geological changes on the iorraee of the eartli without iaif 
e^taniinfng th« cwndiuoa of UiiogB witliin tlieir readi wliich I9 
tbtiir accuniuiatin^ efideoce might lead to different results. '''*' 
paper tlieo specified the various geologic^, surface, imd 
changes that were now going on ia New Euigland, and &0I 
Borrotinns within the range of homan experience and nxni 
tempted to show how muterially a few thouKind years mi^iti 
the uharacler of a country. From these datii the paper Ulflj 
tliot there was no uecessity for throwing b:kck the history ~ 
present geological era to a period much if any tieforo tlu 
when man was in the infancy of hia nice, — aoi very long 
the historic period. Geology had entfercd too much from 
conclusions, and the present etale of science demanded tl~~ 
' rigid inveslignljon of facts. In conclusion, it wa« pretty 
that if the pi-eaent epoch hod chums to a very hich ant' 
evidence hiul not yet been seen in New England, nod 
in the Stal« of Maine, and that the present results m 
logically be (raced back to a period from 6,000 to lO.iXX) jeoW 
ago than oO.OOO. 

This pupcr resulted in a somewhat aatmatcd discassioo, ia 
which Prof. Agaasia and other gentlemen took part. 



BEST HOtTTE TO THE NORTH POLE. 

At the meeting of the British Association. Captain R. N. Hamil- 
ton's paper " On tlie Best Honte to llie North Pole " was read, in 
hia absence, by Mr. C. K. Markham, F.R.G.S., one of the MO- 
retarios. The conclusioos he aiTived at were, first, that by ms 
Smith's Sound offera equal, if not superior, chances for » ship 
ivnuhinz a higher latitude than has yet been attuned to ihU 
offered hy the route by Spitzbergon; secondly, tlmt the prospect* 
of successful sledge travelling are by far superior in Smiths 
Saund to Spitsbergen ; thirdly, the great advitntJige it 
in the event of any disaster happening to the expetiltiou. 



VEINS CONTAININQ OBOANIC REMAINS. 

One of the papers read befoi-e the British Association was t 
" Report ol' the Committee for the purpose of investigiitiog th* 
Veins containing Organic Bsmains which occur in the Mouutoio 
Liiiiostono of the Mendlps, and Elsewhere," by C. Mooi-e, F.G.8. 
This gentleman bus for a long time made the organic remaini 
liv(tuenLly found in miueral veius his portit'uhtr study. In bif 
nort ho refovj-ed la the various theories extant ue to iho url^ll 
veins. Tbcv could not li&ve been formed by sublimation, or 
I foKKil)^ u'OLild not bo found in them. Mr. Moore wivs equnllT 
iiliirii III.' iloi^irino of segregation. Referring to Mr. WaUao** 
mry (li.ii m;iny of the veins had been IHli^tTup by superficial 

lion -"ii ihit k'<">'"'1 period, he pointed to the age of ttio toea\i 

deuiili.-diy a^niu.<t It. Mr. Moore's idea was that open fiasurK 



^M oeoLOOT. 251 ^1 

B eommanioatEd with submarine floom and dn-indkd down below. ^H 

m The mnltuacs, etc., of thene seu were deposited in tbe fiasuiea, ^H 

I Three or four tbin^ were necessikry to the Ibrmtition oT mineral ^H 

I veins, — open devices, the presence or ccrtfiin minerals in tlie ^H 

I WKter orUie seoa, snd clectricHl oution. The Menitip hills axe in- ^H 

■ Mrsected wiUi veins, and on tlioirtops sotae of tbese tkiro worked. ^H 

I One of them extends Tor 370 feet dowawnrds, and coiilAina ^U 

I Bbutidant lias fossils, although no linsf Ic rocks are nearer Uma ^M 

f several miles awar. This proves how ^rent must have been the ^M 
denuding force. Mr. Moore has also discolored both land and 
fresh-water shells in these veins, ns well lis entomostraca, as well as 
seeds of old carboniferous plants. In the mines of Noith Wales 
he b.id found molluscan and fish remains, tbe latter belonging to 

nu fewer than 10 genora. Inlermi xed with the contents ot some ^_ 

of the mineral veins, the aathor hnd found innnmenible teeth of ^H 

fishes, emiodonU, nearly all of which were so small that they re- ^H 

quired optical power to see them. In the lead veins be had met ^H 

will) groatquan^ties of foraminifera, all of sccondarv age. Tliese ^H 

' o doTeloped the existence «f a fresh-water fauna, of coaU ^H 



s also ilOTeloped the existence «f a fresh-water fauna, of coat- 
measure a^, having no fewer than 9 genera, and 137 species. 

Mr. H. Brady Bail] three well-known genera of foraminifera had 
bt'cn mentioned by Mr. Moore, all of which still existed. One 
of the most abundant of tlie forami nifera, Infolulina, was remark- 
able for its variety of form. Mr. Bi-ady's renwrks on the rest of 
these minnte shells were of a purely technical character. 



CHANGES IN THE DISTRIBUTION OF THE LARGE AMERICAN 
MAHXAU, THE SUBSTANCE OF SEVEllAL COUUUNI CATIONS 
HADE TO THB BOSTON SOCIETY OF NATURAL UlSTORr. BT 
K. S. SaALBB. 



In the coui'se of some excavations made at Big Bone Lick, in 
Kentut'ky. In the summer of 18611, some inlerosting infortnaUon 
was nblained concerniu^ the forme r range of aeveiiU of our largo 
quadrupeds. The peciiliurly uniform growth of the beda which 
are con:4tnntly formmg in this swamp, which ia dne to the depos- 
its from the mineral springs, and to the regular accumulation of 
Rediident fi-om overflows of tbf stream which piisaea through it, 
snablea na to measure, with tolerable accuracy, the relative age 
of the several strata. 

TTie most important fact is. that the buffalo did not begin to 
comp to these springs until a very recent day. It ia impossible 
to suppose that more than 500 yeai's h.ive elapsed since lliey 
began to range into this part of the Mississippi valley. The 
ftmlJim in wbicb their remains were found is the uppermost of 
tfar bone beds, and ia but two feet in Uiickness at the tnree points 
where it was cut tlirongb: liencatit it was found the fragment of 
an arrow-head of flint. The evidence of the recent appeai-ance 
of the buffiilo afftii-dcd by the swamp iit Big Bone Lick is corrob- 
orated by ihat from n number of otiier touiiies- It seems fully 




certain i,bat the bulTiiIo was not jd the Mississippi vaUej at ibe 
timQ of the moujid buiidert. Tli^vt people have preserved in Uieir 

KtterY worlc, or in ihe i-emnins IbuDd iiround t&eir sacrificial and 
ml Urea, the images, ov the bones, of all the other large aninult 
wliich were found ^ere at the time of lbs coming of civilized man. 
Nearly ever; mamma) with which they coald possiblj have come 
in contact is represented. Even the manitre, which they coolil 
have known only by report, ia ve^ often figured by them upon 
Uieir pipes and other utensils. It is liaraly iK>asible that the 
buffnlo could have failed to be represented, If they hod ever cono 
in contact with it. 

The common deer (Cerou* Virffinianut) seems, also, to have fre- 
quented these springs for only a few hundred years before IM 
coming of wan. It probably came some time before the boffidih 
though its remains, also, are never found at such depths aa would 
warrant one in supposing that It had been moro than twiee at 
long as the buffalo in the Ohio vallejr. 

Beneath the levels where tha rematusof the Virginia deer and the 
buffalo abound were found nuneruus fragments of the lioms of the 
caril)ou(raran(J^r(^jji/<r), Thisanimalbas not been found wnitb 
of the State of Maine or the great lakes since the discovery ol 
this country, The position of these remains indicates that il ap- 
peared in the Oliio vailov immediately al'ter the disappearanrs of 
the EUphat Jtimtgnata, or mammoth. It seems, mdced, nol 
improbable that they may have coexisted for a short time. Hie 
existence of a boreal species of mammal in this region at the timt 
of the disappearance of the elephants makes it seem very proba- 
ble that the climate, during the elephant period in this rttgiua, 
was much colder than is generally supposed, and that the chiutgs 
of temperature which accompanied, if it did not prodnce, iho ax- 
tiuction of the fauna in wliich tbess animals belonged w;u mora 
likely from cold to warm than troia warm to cold. The fact tfatt 
the representative of our Amcrlciin mammoth in Northern Eu- 
rope and Asia was an animal ns well lilted to withstand fxct'ssive 
cold as the polar bear, shows bow unsafe it is to infer for auiiMls 
of former ages the climatic restrictions which affect their living 
relatives. 

THE TREND OP THB ROCKT UOCVTAINa. 

Professor W. H. Dall read a paper at the meeting of the AuMri- 
can Association, at Sulcm, " On the Trend of the Rocky Mountaia 
Range, north latitude GU°, and its Influence on Faunal Uistnbor 
tion.^ 

The paper stated that the Rocky Mountain range, between Ittt- 
tades 60° and G4°, bends trending with the eastern ooaat ; so that, 
instead of there being, as represented on the old maps, a straiglit 
line of mountains up to the Arctic Sea, there is an elevated pl^ 
teau, only liroken occasionally by a very few ranges of ml' 
This bend of the mountains prevented the characteristic birds 
the west coast from coming north, tvhilc the eaetem birds 
I otear to Behricg's Scii, noctK of it, over the plateau. Hi 
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Bfnted that the elevation of the bottom of Behrinw's Straila. 180 
feet, wonid luitke dry land between Asia und Americn, Imt that a 
deep ocean vallej- exicndcd soiitb-west from Plover Buy, just west 
~*tRe Str&lta, aloug the Kamjcbatka coast. 



I 



BEPTILUN KEMAINS. BY PBOFSSBOK COFB. 



The fosBil wbicb Professor Cope exhibited was tbe almost 
perfect craDiuni ot* a mosa^auraiil reptile, tlie Viidaslet propi/- 
fhon. He explaiued varioua peculiarities of its structure, us 
l(ie movable articulation of certain of the mandibular pieces 
nn euich otlier, tbe suspension of the os-quadratum at tbe es- 
tremity of a cylinder composed of the opistbolic, etc., and other 
puculiftrilies. Ho also explained, from specimeDS, the cbarac- 
tera of a larse new plesioanuroid, from Kansas, discovered by 
William B, Webb, of Topek.^ nhich possessed deeply biconcave 
vertcbrce, and ancbylosed neural arches, with the zyzapopiiyses 
directed afUir the manner usual among vertebrates. The lormer 
wa» thus shown to lielong to the true sauropterygia, and not to 
the Bircptosauria, of which Ela* mataurut was the type. Sev- 
eral distal caadaU were anchylosed, without ohevrou bones, 
and of depressed form, while proximal caudalB had anchylOBcd 
diapophyses and distinct chevron bones. Tbe form was regarded 
as new, and called Palycotylusa latipitmit, from the great relative 
stoutness of tl)e paddle. He also gare an account of the discov- 
ery, by Dr. Samuel Lockwood, of Keyport, of a fragment of a 
Urge dinosaur, in tlio clay which nnderlieB immediately the clay 
marls below the lower green-sand bed in Monmouth County, 
N. J. The piece was the extremities of the tibia and lihula, with 
asu^galo-calcaneum anchylosed lo the former; in len^, about 
16 inches; distal width, U, Tbe confluence of the Drst^series 
of tarsal bones with each other, and with tbe tibia, he regarded 
as a most interesting peculiarity, and one only met witli else- 
where in the reptile compsognathus, nnd in birds. He therefore 
referred the animal to the order sympli ypoda, near to compsogna- 
thus wagm. The extremity of the fibula was free fi'oni, and 
received into, a cavity of the astragalo-calcaneum, and demon- 
«irated what the speaker bad already asserted, that the fibula of 
i^Tuanodon and hadi-osaurus hod been inverted by their describers. 
The medullary cacity was filled with open cancellous tissue. The 
»M>cios, which was ane-balf larger than the type specimen of 
H<idni*auT%i» foulkii, be named Ornikotartu* immanii. — Proc. Am. 
Phil, fioc., xl., 117. 
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t TOB UEETIXQ OV THE AHERICAM ASSOCU- 



if. O. C. Marsh read a paper upon tbe " Discovery of the Ee- 
of tbe Horseamon^ the Ancient Ruinsi)(CcnUa\6.TOS,v\'»." 



254 AKNVAl. OF SCIENTIFIC DISCOTEBr. 



The discorery of fossil hutniin 

miiiiiB of the rossil borso, aeeaiB I 

existed aod was utilized by the abongines of die &e«Iioi 

Ut Ihe arrival of tliu Spaniards and tlio European borse. 

ber of fossil remuns from that sectioa were exhibited bj Mr. 

MoNeal. 

Prof. Sauires, bj reqaest, ^oke in a very iuteresting manoar 
npun tbo Migrations of India-n Tribes. He finds three centrM of 
civilization, bo called, upon this continent, and regards it as gen- 
erally of local growth, »nd due, exi^pt in the case of Mexioo, 
nlniost entirely to local influeuces. 

Mr. N. T. Time gave a pai)er upon " PhjHieal Geography amung 
the Aborigines of North America." It is n peculiarity of the lo- 
diatis that they treat of generio names. Thus, an Indian has a 
name for his own taiber, but no word for fathers iu goncnl 
They apply the same principle in geography, giving differsnt 
names, for example, to different parts of tlie same rirer, and no 
one name to the whole. In an-'<wer to a question, Mr. Ti-ue said 
that Naumkeag, the Indian name of Salem, means '- fish-ilryiag 

Mr. W. H. Dall gave a very int«resting and exhaustive papvr, 
accompanied by a map, ou the ■■ Diairibuiion of the Aboriginw 
of Alaska and Adjacent Territories." 

Vertebrate Semaina in Nrbraaka, — The locality described bj 
Prof. Marsh was the Antelop Station on the Pacific lUilroad. in 
south-western Nebraska. While engaged in sinking a well at 
IJiut place in June, 18G8, a layer of bones was found by the work- 
men at n depth of G8 feet below the Surface, which were at finl 
pronouuecd to be human, but during a trip to the Rocky Moon- 
tains Prof. Marsh examined the locality anu the boues, ami fouad 
that the latter were the remains of t«itiary animals, some of whtek 
were of great intei'est. The well was subsequently sank about 10 
feet deeper, and the bones obtained were seonred by tlie prate' 
Bor. An examination proved tbat among them there were four kbds 
of fossil horses, one of which he described in November last *s 
Eqtau parvultu. Although it was a fuU-grown animal, it was Dst 
more thitn 2j feet high. It was by far the smallest horse ever db- 
Govored. Of the other kinds of fossil horses one was of hipparion I 
^pe, or the throe-toed horse. Including the above the numlwrof 
fossil horses discovered in this countiy was 17, although the bonn 
was supposed to be a native only of the Old World, and was fint 
introduced here by the Spaniards. Of the other remains thers 
were two carnivorous animiUs, one about the sixe of a lynx, and ' 
the other considerably larger than a lion, — twice as large as «aj 
extinct camivora jet discovered in this country. Among the IH- 
minimta found in this locality was one with a doable metatanal 
bono, a peculiar typo, only seen in the living aquatic uiuslt dew 
and in the extinct anaplotherium. There were also the remalu 
of an animal like the hog, a large rhinoceros, and two kinds df j 
turtles. Those, together forming 15 species of animals, iiud rep- J 
resenting II gt^nern, were all found in a space 10 feel iu diamew I 
, mud 6 or 6 feet in dcpUk. li is &a^^aa&d t.iuA the locality n 
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"the shore of a gveM lake, and that the autmals were mired when 
"«T went down to Che water to drink. 
At the close of Prof, blarsh's addn^ss, Prof. Agassiz tnade n fon- 



Bftine remarks od the possibility of delemiiiiing geiiuine 



ioitiea rrom fraginpntar; rossil reinains, aOer which hu read a 
iper OD the " Homologips of the Piilfcchinidfe," partially pre- 
tred b; his son, Alexander E. R. Agasslz. 

Mosatawoid Repiila. — Profeasor u. C. Marsh read a paper on 
' new Mosasnuroid Reptiles fi'om the Green'Sand of New Jer- 
The striking difference between the reptilian fauna of the 
etaceoQS period of Europe and the same period in Amerii^a was, 
at in the former there were great numbers of reroaioa of ichlhyo- 
>ur{ and plesiosnori, while hardly a tooth or vertebra of the 
oraaanroias was to be found. In America, the two funuec 
nds of reptiles appeared to bo almost entirely wanting. One 
■ two apacMnens fonnd here had been alleged to be ichthyosaiiii, 
' plesiosauri; bat farther examination throw strong doiihts 
W the matter. To replace these forms, however, the monivsau- 
Irtida were fonnd in abundanee. The affinities of the mosasanroids 
"Were chiefly with the serpents rather than with other reptiles, al- 
hangfa tber had certain other aSInities with swarming reptiles. 
*rafesaor Marsh produced some fo^il remains of different speoi- 
nena of mosasauroids. showing the peculiar formation of the dciill. 
'*~~~~ reptiles appeared to have no hind limbs, although Cuvier 
~ t)0 had detected them. The speeimens found in this 
however, afforded no evidence of lliia. He called atlen- 
to two new forms of the family, — the Macroiaurui ptatytpon- 
w and the Mosavmnu copeaimt, — in which thu articulation of 
lower jaw was one of the m-ost interesiing features. The 
yir specimens of these animals showud that they mast have 
N the monaroha of the seas of those periods, and in appearance 
id stse not unlike the popular notion of the seo-serpent, being 
nBMimes 76 feet long. 

ProfMSor AsaaslE said that the enamination of the mosasaurold 

im^ns rvve.iTs much that was new to descriptive paleontology. 

v WM not quite satjsiied that the remains snowed real serpent- 

Ifce afitDltiea. The resemblances of the mosasanroids to serpents, 

/fea thought, were rather of the synthetic tyiie than of affinity. The 

'Uticulaaon of the lower jaw, ho thought, ro no way corresponded 

>(D lAat of serpents. 

* Rdmet Cetaeea. — Professor Cope's observations embraced a 
Vewription of the characters of a very large representative of tlie 
tuEong of the niodoiii Ea!«t Indian seas, which was fonnd in a 
Fd, either miocene or eocene, in New Jersey. It whs double 
...0 tise of the o:ii9tiug dugong, and was interesting as adding to 
'tto series of Asiatic and Atrican forms characteristic of Amerioan 
ttlooenes, Aunlher tjrpe was regarded as remotely allied to 
.•qnalndon ; but it was indentulona, and furnished with a broad, 
aballow alveoltta, either tliat left after shedding a tooth, or thU 
adapted to a broad, obtuse tooth. It constituted a remarkable 
new genus, which was called Anopolonruia Joreipata. It was 
'found in pustplioceue beds, near Savanu:ih. tie abo exhibited 
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teetli of two gigantic species of chindiillaa which had been diKov- 
ei'ed in ibe BQinll West India isl.ind of AnguilU, which h»s ui 
ai'ea of but about tbiitj squiire miles. The Bpccimens wereUUtfn 
from cavea, and were tliought to indicate postpiiocene ag*. 
With them wiM discovered an implement of human mnDiifsctan, 
— n chisel made from the lips of the shell Htrombusgigns. Ttw 
contempoi-ikneiCj of the fossils and huninn implements t~" *•*- -■ 
p>sod, but not ascertained. Its ioiere.st and conoecti 
human mi^rationa was mentioned ; also the euifposltiun of P.. 
that the siibmergonoe of the West India lalanua look phut m 
the poBtplioceue period. ° 



PAPERS READ BEFORE THE BRITISH ASSOGIATIOIT AT ; 

Report of (he Committer en let tu an Agent of 
Chtmge. — This was a report by Mr. U. Bauermaa, in whfc 
grooving power of ice waa traued, as well aa its power to ' 

Krt blocks to ft di.stance, where they aocumulated aa a 
I thought there was no proper means knowa of meiisi 
erosive power of glaciers, and mentioned several plant 
might ultimalelj nirnisb that information, although be ihougl 
it would require national scientific co-operation. 

Professor Phillips said, in reply to the latter idea, ho thought k 
didiculty would arise in interesting nations in such a subject u 
cold. At the same time, nnless something of the sort were 
done, we should know little of the glacial period. Mr. Viyiao 
tliought that the superficial action of ice had not been sufGcioolI; 
taken into considernlion. Devon must have boen under ice 
during the glacial period, and he should like to see somp cTidcn- 
cea of it. Mr. Pengelly explained how certain beds had be«a 
bent on themselves, giving the idea of their having bt<ea mO/fA 
upon by supei-ficial action, along the line of least ri'^isuinco. H* 
mentioned an instance where ilie beds were bent against to 
centre of gravity. The Rev. Osmond Fisher thought the Utter 
was in favor of ice action, insteail of being opposed to it. Mr. 
Godwin Austen Uiou^ht the report fell short of what he had ex- 
pected. With regard to Mr. Vivian's theory. It had been tak« I 
into consideration by the Swiss geologists. Both Agassis wA 
Dr. Buckland thought that Devonshire had never been under tee, I 
and, although that idea was perhaps premature, he could not ad- I 
duoe a single valley in the connty whose origin could be asL'ribed 
to ice action. Without doubt Devon was under tbu inllu«ini:« of 
^reat cold, although not sufficient to suppoit continual masses di 
ice. In the Chagford valley ice may once have movi'd. The 
neighborhood of fiovey also tnaj have received a good deal of Its 
Buporficial dibrit from ice. 

Mr. George Maw, P.G.S,. nest read a short paper on " Inaeol , 

Remains and Sliells from the Lower Bagshot Leaf-Bod of Stiri- 

I land Bay, Dorsetshire." The author mentioned several spcdM i 

of insoLU he had met with in the above bed, as well as the sbelll, | 

vbich have not been found brfote, »w4 viliich are of fresh-water / 
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The plant reiuains most notable were those of the genus 
I, still living in sul)-tropic»l lulituUes. 
The Re7. Mr. firodie, who \e an authority on the suhject of foa- 
Insei-ts, made a few remarks on the various insects mentioned 
:Ur. Maw, and expressed bis belief that if the beds were better 
^ked they would yield more speoies. Mr. Etberidge, of the 
Mlogicul burvey, said Mr. Maw's discovery wiis very iiu)]oi^ 
Dt, as fresh-wflter, or indeed shells of any sort, had never been 
Bl with betbre in this bed. Mr. Godwin Austen made a few 
marks describing the general character of the strala, stating 
uch of them was deposited in a large lake, during the nummu- 
ic period. Mr. Pengelly congi-stututed Mr. Miiw in finding 
hat be wanted. Wito reference ta the Bovey Traeey lignite 
~~9, they lay on a ^reen sand bottom. Fifty species of tosail 
a had been found in the lignites, and they were of the same 
_ I as those occurring in the miocene lignites on the continent, 
I occupying the same horizon. The fossil plants of Bovey 
racey had been fonnd In the Hempstead beds of the Isle of 
'ight. The Rev. O. Fisher mentioned that some years ago, at 
— ley Brook pits, he had found an oyster in the leaf-beds of Mr. 
T, It had all the appearance of being an estuariiie shell. He 
ought the strata were cstuarine rather than of & lake character. 
r. Maw, in reply, said that, although there was a variation In 
fi buna of the eocene and miooene, there waa not any Id their 
^>ra. Mr. Godwin Austen espres&ed his opinion that the Bovey 
ncey beds wore upper eocene, and not mioccne. 
TTio president (Prof. Harkness) said Mr. Thomson had obtained 
~~B of the Anest tabiynthodont remains ever found in Great 
UB. Sir Philip Egerton corroborated this, and said, from an 
ition of the sections, he hud no doubt Dr. Young was 
D separating the remains into a new genus, that of Pierit- 
He was happy also to coincide with Mr. Thomson as re- 
inls the character of the fossil fishes. Mr. Brodle referred to 
e oDmber of these repdlian remains which the coal measures 
' recently given. Mr. Miall mentioned that the sirueture of 
t«eth in 5iq reptiles might alter according to the age of the 
[nulls. Mr. Thomson replied that the differences in Uie speni- 
ina be produced could not be brought under such an explana- 

On lh€ DUcoverg of Foigil Plant) in tht Cambrian Socka near SI. 
teid't. — This was a communication by Dr. Hicks. The strata 
, which the fossil plants had been found were the Upper Long- 
fods. Their ripple-marked character showed they had been 
irpoaited in shallow wuter. Last year. Prof. Torrcll reported his 
Kvine found hind plants in the Cambrian strata; and this encour- 
fid Dr. Hicks to seek for them. He had been successful ; and 
)f. Harkness said that there was a difference in the nature of 
f iupposcd plant remains. He mentioned the various theories 
■oat aa to the nature of these plants, and said they mi^lit be 
KMidal. Some of Dr. Hicks^ specimens nero, ho thoug:Dt, the 
Kcksof marine worms. Dr. Hicks had sent fossils which were 
nnd l.SOO feet below the horiznn when: ihuy have hitherto been 
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nist with in tlio British isliinda, Tliey were, therefore, the earlier 
tspae ul' lifu which had hitherto been found iu thia oouutry. Fcof, 
Pbillipa thought that many of the so-cniled fossil plants in sLmts 
of this age niigbl he referred to annelicls. He thought the finding 
of the IriloblCcs and other remaias 1,500 feet below the stage tbej 
had been found in before ought to teach geologists a. valuable lea- 
aon. The learned professor went into an elaborate review of the 
order of life, Huccesaion, and of the natural history classification 
of the earlj geological epochs. Ho thought it tlie duty of tbe 
Association to encourage and support such able workers as Dr. 
Uiulfs. Prof. Etheridge saiil that iJie plants exhibited were quite 
of a diSerenC character to those shown by Pi-of. Torrell last year. 
He thought they were nothing beyond fuiTow or tracks of ^ine- 
lids and Crustacea. The number of generic species of ti-ilobitea, 
etc., showed Ihat life was enjoyed in great abundance during these 
early epocbs. 

Ort tne Occurrence of a Larue DepoiU of Tcrra-Cotta Clay at Wai- 
combe, by Prof. Mhvridge, Torquay. — The author described the 
discovery, some years ago, in boring, of a deposit of clay resdog 
on the new red sandstone. This clay was mineralogically simiisr 
to that foimerly used by the Etruscans. Prof. Etheridge exhib- 
ited several beautiful vases which had been made from this aim. 
Ho mentioned that at Copenhagen they were copyinv- the woui 
of Thorwaisdcn and others ; but the clay at Watcombe was of a 
very superior kind. The communication was illustrated by di»- 
grams, which showed that Hiis clay had been deposited by a river 
in a large lake. There wei-e indications of the Eomans, or early 
Britons, having been acquainted with the bed, and of their having 
worked it. Thera was no other combe in the neighborliood wbicn 
possessed a similar deposit The southern end of the lake, along 
whose bottom Che elay had been formed, extended far out to aei, 
marine action having cut it off. The clay contained above 60 [%i 
cent of silicia, and 20 per cent, of alumina, two very imporlant 
elements. There was also 7 per cent, of peroxide of iron. 
The alkalies, soda and potash, were present in great quantities. 
In fact, the mineral constituents generally were better than au;- 
Qiing known to the Komans, and just those most necessary for the 
purposes to which this fine clay was to be put. Piof. Etheridge 
pointed out that the Assyrians, Greeks, Etiniscans, and Romuni 
had all lell their traces in ten-a-cotta clay. Ue had no doubt 
that a good many Roman Amjphora had been manut'actnrcd oat cf 
this identical deposit. lis thickness, in some parts, was above 80 
feet. He thought the valley had formerly been covered to its 
very summit by this clay. Mr. Pengelly said that clay of the 
same character, but not quite ao fine, was found further up tbe 
valley. One bed, 12 feet thick, was underlaid by a layer of peb- 
bles, in which the remains of man were abundant. He agreed 
with Mr. Etheridge that it was a subaerial deposit. Under the 
layer of stones was a still finer clay. Mr, G. Maw stud he 6 ' " 
(^mined the clay some years ago, to ascertain tbe heat it n ' 
tand. One pecuharity about it was its extremely &l 
Ion. It was almost iinpalpahly subdivided. 




The next paper was rpftd by Mr. Pengelly, in the absence of 
the anchor. Mr. N. WhiLJuy, on " The Distribution of Shatteied 
' Cbatk FIlDts niul Flakes in Devon iiuJ CornwalL" He hud traoed 
these flints over Tery large areas, lo a height of 300 feet nbove 
the aoa-lerel. lie also raeationed tlio various localities in the two 
connliea where these dnkes, or knives, were most ubnndant. The 
author did not concur in the ide:L that these tlakes liud been lelt 
by man, but sn^gested that ihey had a geological, nnd not nn 
arcAte logical, on^in. He thought they might eubsequenlly liavo 
been used and adapted allerwards by man. Mr. Pengelly said 
he thought Mr. Whitley sometimes used the word "fluke" for an 
implement. Mr. Wyatt took exception lo Mr, Whitley's conclu- 
sions. He had examined many ot ihe flints, and could not concur 
hi tiie deductions, geological or arohteologioal, which had been 
drawn. Re had no doubt that many of the flints were of human 
vrorlimanship. The Eev, Mr, Winwood said ihera was a difl'er- 
ence between chips and flahes. He thought tliat tlie district 
mentioned by Mr. Whitley bore undoubted trjices of human work- 
manship, I'he Itev. O. Fisher saiJ they never got a. chip or flake 
in a natural manner. 

The Old/ Slrean. — Mr. A. G. Findlay read a paper on "The 
mpposed Influence of the Gulf Stream on the climate of North- 
vest Kurope." He submitted that the actual l>ulk of water which 
passes through the Florida Channel is from 291 Ut ^SO cubic miles 

Eer d.iv, andit receives noaccessioe from the tropics, Fully one- 
nlf of this passes eastward and southward from the banks of 
Kewfonndluud, and the northern half, cooled down and neutrul- 
izrd by the Arctic current, has, according to this Iheoi'y, to cover 
thia area to raise its temperature. The known bulk of the stream 
will only give 6 inches per diem over this area. And he would 
^sk, how is it possible that such a minute film could have any 
iuflneniie, and this, too, at from one to two years ahex it has ieit 
the Gulf of Florida as the tine Gulf Stream? He would not 
advert to the further progress of thia warmer water, which might 
be traced to and beyond Spitsbergen, and its effects throughout 
tiie Nonh Polar Basin ; and these effects, he contended, were 
totally and absolutely incompatible with the now well-known par- 
Ucnlors of the Gulf Stream proper. He could not go into the 
~'~ therms] lines wliicii show must markedly the higher tempcra- 
e winter, nnd nucb less so in the summer. The equable 
mporature of the watera canaos this change, — the relation of 
e warm and cold water. It had been propounded bv-Mr. Crott 
tbat the modem method of determining the amount of neat would 
tcconnl for all the phenomena popularly attributed to the Gulf 
iln^nm. But ho (Mr. Findlay) would deferentially demur to his 
salcoluliuns. He (Mr. Crott)' took no account of the time it takes 
Jbr the water to circulate. He doubled, aa ho (Mr. Findlay) 
fhotiebt, the volume of the stream, and he took no account of the 
biterferenues it encountered. However valuable his snggestions 
might be, they must be applied in a difl'erent way. How, then. 
Ban the phenomena of our warm winter climate be accounted for 7 
f The reason seemed to him to be simple and obvious. The great 
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belt of south-west winds, called the snti-trade, or passage wini 
passes over the Novtli Atlunljc thraugboiit its breadth, aud drii 
slowly tlie whole surlkco of the wninr to the Dortbward of 
easterly course, or towards the shore of North-west Europa 
From the partii:itliir conllgunition of the Und. this aonh-WB 
drift is allowed to pass Into the polar area. Thia soutli-weat win 
infuses into liigh luLitudes the temperature and moisture of mi 
lower pariLllels, and by its greater rate of travelling piieMs o 
the wanner water to the southwui-d, and this brings to ExMorl 
(me day the warmth of the centre of France. By ita variati 
fiom westward or eastward of a southerly direction, we find 
tlic variations or moisture which, are induced by this wind pawi 
over land or sea. The excellent observations made in the eu 
dition fi-om the Royal Society, under Dr. Carpenter k&d 1 
Wyveil Thompson, would, bo" had no doubt, throw grent Mj 
on tbis obscure north-east current, which should not be mllod I 
Gulf Stream, but possess a speeiQc term. Mr. Trelawney Sai 
ders remarked that the greatest centres of heat were ooi U) 
equator, but were to be found in either tropic. 

On Ctrlain Phtnomata in ike Drijl near Norvich. — In tltiB oo 
munication, Mr. J. B. Taylor said that, altbougb there wa* I 
Anestseriosof the drift beds in Norfolk to be found In Great 
still in the npper boulder clay ceitain auomalies occur wbiob 

3 uenily puzzle tbe geologist. The paper was an attempt to expli 
lese by referring them to the agency of icebergs. Sometim 
there were found beds of upper boulder clay lying at lower lovi 
than tbe middle drift beds. Id fact, such phenomeua occiim 
through icebergs having plou^ied up the sands and deposit 
beds of clay in the fuiTOWs. This accounted for the onl^of-lb 
way character of what had been termed " third, or valley bould 
clay." The sand beds on each side these linear estonsiooa of o( 
were frequently dragged out of their place and contorted. T 
chalk also was disturbed, and the fiint bands thi-own into ftlmi 
perpendicular positions in tbe neighborhood of aucb phenomM 
Mr. Taylor also mentioned the exceeding narrow tract of tiM 
abnormal bedsof clay, and ooncludedby showing that their oocii 
nnoe only the more ruUy bore out the glacial livpothesie. 

Prof. Harkness said Mr. Taylor distuiguished himself by wot 
lag on the clay and drift beds of Norfolk, and that his paper w 
Pery valuable and interesting. He then traced tbe genurul rel 
flooshlp of the lower and upper boulder clays, and of th* midd 
l9iift beds. The Arst and last, lie eaid. always showed strong a* 
deuces of ice action and arctJc climature, the middle drift MM 
'being marked hy having numbers of non-arctic shells and flJi 
jwbQea. Prof. Uarkness reviewed the vatious localitiee tr' — ^ 
dlis was Ibe case, both in England, Ireland, aud Scotland. 

Ur- S. Pattison, F.G.S., said similar phenomena to those .. 

tioned liy Mr. Taylor could be seen 'n the neighborhood of WUlbj 
Hb hall no doubl [hey were due to i<jeb(!rg giouviiigs. 

The Water-beafing Strata in the Neighborhood of I^orvieh. — T 
was another paper by Mr. Taylor. It dealt witb the ori^ 
~ nd-ptpea in chalk, showing lh«m tn be natural drains, »nd i 




2(>1 

cnting tbeir origin Trom a obemii'al point of view. Tiieso sand- 
tipca were most abundaiit in Ihe disiiirUiid chalk, and less eo m 
he solid strata. TLe letter allowed tlie water to get awa; by 
ueiins of joiDts and flint bands. Tho itgs of some of ibn sand- 
'~'ipcs could be told lij the material tilling tliom. nnd bj tlie im- 
langcd coDtuur of the coiintiy. In t))e exca\-ation9 attending 
be Bewaga works at Norwich, much trouble was gtveti by their 
wi-ing to work through strata thoroughly suturuted with water. 
tbm anme Bort of strata standing above the water-level gave no 
Irrabla whatever. The deduction, wiis drawu that if go much 
~ s ensued whilst working only twenty feet below tho water- 
|avel, the exeavntion of the proposed cbuiinel tunnel, under so 
■Uicfa more pressure, must necessarily be attended wiib great diffi- 
«allie9. Mr. Taylor gave un interesting 5tut<^meiit of tho tnnnner 
n which the woUs were drained by tliu pumping in the nei^libur- 
lAood of Norwich, and showed they were affected accordmg to 
vthe different nature of the strata in which they were sunk. 
V Ur. Godwin Austen mentioned several lociilities iu Devonshire 
Ifhere eand-pipea occuii-ed in the sandstone roclcs, and thought 
ilfaat the cbemioal tlicory could not hold in cases like these, al- 
ilbough the; might do so in chalk districts. 

. Sir Willoughby Jones expressed liis gratiGcatioD at tlie pajMra 
irilicb had been read, and, as a Norfolk man, said lie could Ihor- 
jonghly bear out the con'eotness of Mr. Taylor^s views. It was a 
vety oomtnon Ibing for boles to be suddenly formed by the caving 
B ^gravel and sand intii tlie snud-pipes. 

Ur. Taylor, in reply to Pi'of. Uarkness, said that the upper and 
'- — er boulder elaj^s in Norfolk were very distinct. The former 
e derived principally from the wreck of tiie lias beds, and the 
'jMIer from the lower chalk and oolite. One was of a dark-blue 
Wlor, and the other of an ochreous white. 

The next paper was by a French geologist, G. A. Lebour, on 
lift *' DcnudatioD of Wesleni Brittany," I'eiul by Captain Uiilton. 
There was also another commuuicatiun bv the same author, " Notes 
B some Granites of Lower Brittany." The section closed alter a 
nper on " Some New Forms of QraptoUlet," by Dr. K. A. Nicbol- 
.on. This paper was read by the President, who stated there 
lould be no doubt that tho fossil grapiolilea were related to tbe 

lent sertulai-ia. 
■ Tlu ETtinetion of ike Mammoth. — A very interesting paper on 
kia sabjeot was read by Mr. II. II. Ilowoi-th. The various his- 
prical notices in old autnors of the mammoth remains in Siberia 
nd elsewhere were wall condensed. The usual idea was, tliiit 
c mammoth was a sort of huge mole, which rarely came to the 
jfaoe. This was the way their vast remains were accounted 
r. Mr. Howorth did not think the extinction of the nrnmiaoth 
a^ht to be ascribed to ibe men of tho early stone age. Frof. 
^iitlips and Frof. Boyd Dawkiiis made some remarks on the above 
•per, the former dwelling at some length upon the more popular 
^"tlogical notions of the former CDOditionsot northern geography, 
1 Uie latter observing tlmt Mr. Howorth liud misunderstood 
Ho had never said iliat the oxlinciiou of llift oiivmuwit.li va 
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doubt that lue niniumolli had bccomo extinct liy the hand of man. 
Ur. Uoworth briefly replied, stnting thnt he still diflered from Mr. 
DawkinH us to the extinction of the nnimals mentioned. He 
thought Jliat diSerent iwsea of man had become extinct aloDgwiLh 
the aniiQuls. 

On the Oceurrenceof the Mineral Schedile (_Timg»taU of Limt) at 
Val Toppa Ootd liitie, near Domodosiola, Piedmont; Ay C. Im 
Nete Fetter. B^., D.Se.. E.0.8.—la this paper the anthoc 
stated that Seheelile, m tun^^state of lime, is now occurring at tli4 
Val Toppa gold mine. It is flssooiated with quartz, imn pyrites, 
zinc blende, calcspar, brown apar, and native gold ; whilst wot 
from, tinstone, molybdenite, iluor-xpar, apatite, topaz, and tou^ 
maline, 'which usually accompany Scktdile, are entirely absent. 
The Schedite is culled " m armor rosso" by the FiedraoDt«M 



in the neighborhood of Tiivistock, in Devonshire. 

Mr. Charles Moore, F.G.S., then made a communication relv 
tive to a specimen of Teleotauma I'rova tiio Upper Liua. He laid 
he bad discovered shells (Lt^tana) in the Middle Lias, wUcb 
had been thought peculiar to the palasozoic rocks. AboTO 
these was a bed licb in nodules, and these nodules when brokw 
ojien were seen to be full of the bones and other remains of 7U^ 

On the Denudation of the Shropshire and Staffordalare Coat- 
Fields. — In tliu absence of the author, this paper was i-cad bf 
Professor Wurrington Smyth. The paper read treated on IM 
mineral charneter of sonio of the coal seams in the field in qow- 
tion, and showed how muny of the seams were cut off by denuda* 
tion. The fauna and floi'a bclongiug to these coal ecaoiB wete 
mentioned. The Staffordshira and Shropshire coal-fields wen 
only portiona of one oiiginol trftct. He thought that a a«A cc 
strait hud existed over the area of the coal measures which liai 
denuded them. Mr. Smyth eaid be was himself attracted to ibi 
su^eet from knowing the neighborhood. The (subject was into 
esting as dealing with tlie great nntional question of the pmA- 
cal extension of our coal-nelds. The great question was at to 
whether certain seanix wera capable of being worked at a oeitun 
depth. Mr. Lionel Brongb said that in Uie ncighbocbood of 
'Wolverhampton and Cannock Chase there were great dislofl* 
tions. He did not agree with the author that a Sliivit had eitt 
existed over the area mentioned. With regard to the continolt; 
of the South Siafibrdshlre coal-field in Shropshire, it waa iDtai^ 
mpted by funlia. Ho thoagbt that if they sunk deeper in Bbro> 
shii-e they might come on the Staffordshire coal seams, althoagh 
perhaps under various other appcitranees. 

On a Specimm of Obsidian Jrom Java, teith a Microacopieal E*- 
aminatioH! by W. C. Robert*, F.C.S., F.Q.S. — Microscopists havt 
lately nrged the necossily and importaneo of examining rook 
H with the mktosMi'pii. \AU.\a, Ww'iVM, o.Qpeacs to hMt 



been done in the accurate identification of the constituent min- 
I erala of the rock mass. Tlie present pa]>er was a statement of 
I tbe restilt of tbe ex^inunatiaa of a substance that, from the indefl- 
I nite character of its eompcisition, p.irtiikes of the natuie of a rock 
[ isther than that of a mineral. It consists of a specimen of obsid- 
" n (torn Java, originally in the cabinet of Bernard Woodward, 
iq., but the Itibcl does not give the esact locality. It appears 
differ much from t^at, also from Java, now in the British Md- 
nm. The speciflo gravit; of the specimen now produced is 
KS.35 ; in thin Bections it is perfectly transparent. The lecturer gare 
^k complete analysis of its composition, which be said may be 
pasily cut into thin sections, and by tbe aid of a low power, say 
9 diameters, at least three distinct minerals (beautifully crys- 
lized) may be distingoished, diagrams of wliich wei-c produced 
with tbe specimen. These, with the optical properties, were ad- 
mirably deacribecl, some doubt being expressed as to the nalui-e of 
the second mineral ; but the third was undoubtedly composed of 
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Mi. Thomson then read a paper "On Teeth and Dermal 
Stroctnro associated with Claiaoanthuii as well as on new forms 
of Pteroplax and other carbuniferous LahryinthodonU and of 
MegaHchtys." Sir Pliilip E^erton, who is a great authority on 
fossil fishes, took the chair, lor the purpose of being able to corn- 
Kent on the subjects mentioned in the paper, wnich were of a 
purely technical chamoter. Sir Philip Ezerton mentioned sev- 
eral instances where genera had been louoaed on different charao- 
tei's of the same flsh. The main object of the commuuication 
was to show that sereral so-called genera of fos.'nl teeth were in 
reality smali spines. Mr. Thomson had proved, frem actual dem- 
onstmtion, that three or four genera of fossil fish could be 
resolved into the samo^enua. 

A short communication was made by Mr. W. Camithers " On 

Bepliliun Eggs from Secondary Strata." Some of tbe eggs were 

Ohdonian, or turtle, in their character. Many of them bad all tbe 

i{)pearaDce of fruiL They had a peculiarly glossy appearance, 

■nd were very thin. Mr. Carruthera went into some detail on the 

origin of small shakeneides found in coal shale, and explained 

bow they had been formed by gas or air. 

M. de Tcbipatchef gave a short viva voce account of the Falfe- 

I ontology of Asia Minor. To this he bas devoted twenty years of 

r his life. Mr. Godwin Austen said M. de Tcbipatchef was well 

I blown as the most enterprising Asian traveller, and all geolo- 

[ g^ts had derived ^reat proQt fi'om his labors. 

I "OeouiTenoe ot Stylottarua in the Cornstone of Hereford." 

t ^fbis WHS n new species of crustacean, Mr. Woodward also read 

f»ftw notes" On the discovery of a lai^e Myriapod, of the genus 

r Euphoberia, in the coal measures of Kilmaurs." This fossil is a 

y centipede nearly two inches long. Their occuiTence in the Brit- 

I iflb coal measures is verv rare, altliough Dr Dawson had fouud 

I tiiem in the strataof Souih Loggius, Nova Scotia. The legs, etc., 

I ef the fossil could be plainly seen witli a low optical power. Mr. 

I Godwin Austen said uothiog was more interesting than the nu- 
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merons fomis of life which liic researches of geulugbts wei 

timutUy dUcovuring in Lht: coal uieasures. 
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PetroUtim in the Ndherlandf East Indiei. — Dr. Satttnhauer. ■ 
anihor gives a complete descriptioii of a- large nnmberofs ..,_. 
of petroleum discovered in iJill'ercnt islands of the Indian An-U- 
pclago, dcpeudencics of the Netherlands. From obsen'ntlons aiiil 
expeiimcnis made, there exists at 250 metres' depth an alnxMl, 
inexhoustihle reservoir of this fluid. 

Stnoke-eolored Quartz. — A Idler from the French minister, 
dent at Berne, contains full paiticiitnrs concerning tbe disc< 
and the explomtion of qu:iilz of rare benutv, accidenuily dl_, 
ered in the Tiefengletscher of the vnllej of Urseren, Canton' 
Switzerland, — Annala da Mines, Nov. S, 

Minertd ResoUTcet of Algeria. — This paper is an excellent 
graph. — Armalei da Mina, Nov. S, 

Copper Mina of hake Superior — Tin in the State of Maitie, 
— In the shape of a letter, written by the author to M. E 
Benumont, Mr. Jackson, of Boston, etiites that, in June last, 
was found in the Fhmnix copper mine, near Lake Superior, a 
of native copper measuring 66X32Xi feet, weighing * 
and valued at 400,000 dollars. In £omo parts, this m 
stead of its avcmge 4 feet, 7 feet in thickness. As to the' 
where tbe tin Ore has been discovered, the author siatea t"-'' 
received a sample, sent to binn from Winalow, R,ad that on 
sis lie found the ore to yield, in its crude stale, 46 per o 
pure tin, nnd, alter washing, about 75.5 per cent. There li 
some 40 mineral veins conta.inlng tlio ore, and these veinM 
workable. • 

Bighetl Peaks of the Caucasut. — There is a capital n 
Caucasus in "Peierniann'sMittheilungen." n., 1869. The acfl 
panying notes give the following as llie elevations of ihefl 
most important peaks of the proper or Great Caucasus : — " 

Elbnig 1S,513 BnglUh fiMt 17,416 Pi 

EoHbu-tui IT.IU '• 16,069 

Dyoh-Uu, le.sia •< 1S,SB3 

Kubok, IG.&ie " ia,5!5 

The Ararat is almost equally high with tbe Dycb-tau, nai 
16.916 English feet, or 15,872 Paris feet. 

Oeodttie MeamrmaU in Europe. — There is a good ^apoct that. 
At nn early day, the measure nient of an arc of meridian, undoi^ 
taken by tbe Russian government, will be extondfd i 
fch dominions, and. possibly, inlo the island of Crctw. If' 
project Ls carried out, an are of 35° 35' will have been m« — ' 
' — lending from SS" 5' to 70°- 40' N. lat.. the utmost poas _ 

TOpe. A measurement of tlie 52d parallel, l>etween Valei 
the Irish coast, and Orslc, on the Kirgi ^eu Steppe, has 

~ cuuipletod. — Petermann, u.,\%*i^. 
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Lithographic tteaearchea, — Geologists will be much iiitcrestod ia 

.e repoitod diacoverv of Dr. Jenzsch, of Gotba. This savant, 

is said, has devoted himself for eome years to what he callg 

tcrosco^ic litbogi'aphic researches, and now aanouncos that Id 

""""1 liiDda of crystalline and volcanic rocks he has discovered 

animat forms in prodi^oua numbers, andina fossil condition. 

bome of the creatures bo describes &s having been petrified in 

the midst of their '* life functions." Among them, he finds Irtfu- 

Boria and Eot^ferte, intermingled with Algce, and he infers their 

formation in a large expanse of stagnant water. 

The Colorado Expedition. — The expedition under the command 
of Col. Powell, the Colorado explorer, has returned to Chicago, 
having sneceasfully travelled through tlie entine Grand Canon, 
from Green Kiver to the point where the Colorado debouches into 
the open plain, in the territory oC Arizona. 

From the point where Colonel Powell's last letter was written, 
the expedition descended the river about 400 miles, between 
walls almost veri.ical, ranging from 500 to 1,500 feet high, tlie 
exterior of the caiioQ being from 2,600 to 4,000 feet above the 
bed of the river. More tbaa 200 waterfalls and cascades, 
emptying themselves over the walls of the canon into the maia 
river, were seen in this distance, with almost eveiy variety of 
niitui'al scenery. The geological formation of the canon consists 
principally of limestone and sandstone ; granite is only found at 
three places, and in a limited amount. No discoveries of 
precious metals were made, and there were do indications of 
gold or silver fouud in the bed of the river. 

One section of the canon was found to consist of a very fine, 
heautifnlly polished marble, which at present is entirely inacces- 
Bible. The country traversed was ban-en beyond description, and 
is prouounced by Colonel PoweU as not susceptible of cultivation, 

£Jfeet qf Irrigation, — The Suez Canal appears liltely to pro- 
duce a radical change in the climate of the surroundino; countiy. 
From a seiics of meteorological observations made during two 
^ears at three different stalions on the isthmus, we are led to 
infer the interesting fact that introduction of tlie waters of the Med- 
iterranean into the lakes has caused an atmospheric moisture in 
places heretofore noted for their dryness, to such an extent that 
fogs, equal in intensity to those of some European oilies, now 
occur. This appears to support an important conclusion of Colo- 
nel Foster, in his recently published work, with regard to the 
effect that irrigation would have on our western deserts. 

Durtaigite. — The mineral is of abright oi-ange-rcd, the crjrfl- 
tals having a rhombic aspect; streak, cream-yellow; lustre, vit- 
reous ; cleavage, distinct in two directions ; crystallizations, mon- 
oclioic; hardness, 6: specific ^avity, 3.95 — 4.03. The small 
quantity which could be used lor the test did not allow a full 
and complete quantitative detei-mi nation. Direct duplicate estima- 
tions, however, were obfciiued of every constituent, except fluor- 
ine. This last element was I'ound to exist in such considerable 
quantity, that the fiuohydric acid evolved in attacking the n 
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by sulphuric acid, etohecl ttie zIa^s with great readiness itud ilis- 
tinrtmiM. Tlie folJowing results wero obutined by amdyals. No, 
1 in Ihe wet way, by Eolpbiiria acid; — 



84.33 

AnalysLs No. 3, made in tlie dry way, by ritsion with carlionMa 
of soda, dissolved in water, acidulated witb cblorliydric add, I 
gare: arsenic acid. 53.22; siumiua, 20 09; fenic oxide, 6.06; 
mauHganous oxide, 1.28. Tho low amouut of arsenic acid bjr 
this determination, it was tliought, miglit be due to the fact Unt 
tho soda fusion was made over a gas-blast lamp, witti the no^ 
bility that a portion of the arsenic acid might have bean re^aeed 
to DrseniouB acid, and volatilised; or possibly to otlier aucidcntal | 
causes. The small quantity of mineral would not allow ot a repe- 
tition of tills analysis. 

Ad analysis. No. 3, was made, qualitative quantitative, ii 
which only the alkalies were estimated. The resulls of Uiis waj 
soda, 11.86; lithis, 0.70; — agreeing very closely with No.] 
The alkalies examined with tUe spectroscope showed only 1" 
lines of sodium and lithium. 

The composition and oxygen ratio (nearly 1 : S: •'J), saya ll 
professor, " suggest an analogy between the new minorol I" 
ambl)gonite, a tluo-phtisphate of ainraiua, llthia, and sodft," 1, 
he thinks the results given are sufficient to deoionstnito it to bl 
new mineiul, and, as be thinks, the only observed native fl 



Oeologv of Vattaida. — Since tho publications of Baros TM 
Humboldt, nothing has been contributed to the geology of iT 
soiith-eaHtem portion of Venezuela. In hisgroupingof iheoi ~ 
taiu systems of South America, he groups the entire mouaH| 
series of all Guayana into one system, and calls It the Parimi t\ 
tcin. Its rocks are all gneiss or granite, and crystalline, at 
to his description. 

Our examination of a large portion of tho northern moantd 
shows the presence of other rocks, such as schists of various Uni 
talcose rock, limestone, and itacniumitc. A section acrow 
trend of the Imitnca range, at right angles, exhibits for the ft 
miles only crystalline rocks. At San Maria, the calmiDsti . 
point of this mnge, it falls olT suddenly on the southward full 9( 
^ct, M tho plains of Cum*. Hornblende schists, with inters 

d-vcins of quartz, and bands of syenite and granite, i 

% chloritic and silicious schists, theu obtain for two days' 
\ nnlil we reach the valley of the Yuruari River, where ^ 
I limestone, itaculamiie, iwad gteatjer frequency of I 
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the gold licldsuf 

.... ti brecciated and other slates, wliich are but 

Uulc ctiuDged Ti-om the eeJimentnry and rossiiiferous coadittoti. 
Tbeee elates aEipcar to be cbaoged in pliices into talcoso rock, and 
tben auriferous veins iue more ivbuudant. The luoro silJciiios 
poniaas are changed into poi'ph^roid rock, and dioritic roi;k is 
vequeDt. 

The best-kDown poition of this gold field ia the vall^js of 
Hocupio and I};imna. The whole coiiuiry south of the Imitacu 
taaj be called auril'crous, for gold is fuimd in all the streams, tuid 
on the 5»vanna. In the Mocupio gold is found. — 
Isl. In the beds of streams, in s^tnd^ nnd graved. 
Sil. lu pliwer deposits, under cover of earthy clays and 
iftnvcls. 

. Sd. In red eaitb, within a few feet of the surface. Tills is 
Toftan very rich. A nugget weighing 10 pounds wns fuund 
- , it. . 

4lh. In conglomerate of recent formation, 
The geoKraphiciil area which is uuriferous is very great, rench- 
; through the Knglish, Dutch, and French Uuiiuiti.s, and UirougU 
of Venezuclian Guyana. 
It should be called tlio ■' FaTima Gold Field." 
JHffer^nee o/" Level belipeen the Bed Bea and the Medilerrantan. — 
I. Fbii've, Ijispector General, discusses this question in the 
>Compt«3ReDdus''of Aug. 2, 18l)9. He says; — 
■* It results frani the comparison of the level of 1790 with that 
F 1866, adopied by the iutcrnationat commission, that the Eud 
en b 0.8C> higher than the Mediterranean." 
The borinsB for rock salt near Wylen. Switzoriiuid, have given 
ery fitvoiiiblo results. Near the Ithine, n bed of 80 feel in tbick- 
«ss hits been found at a depth of 4J0 I'eet Inflow the surface, anil 
..jiotbor. 60 feet Lhiuk, uot far off. The salt is l»rd, pure, and of 
tJBXcellent quality. 

" ■ D^thi. — Soundings for suhmaiine cables show that the 
i;, between Swuden and Germany, is 125 feet deep ; the Adri- 
). between Venice and Trieste, 130 ; the English Channel, 300 ; 
« Irish Sea, iu the sonth-westeru part, 3,000 ; the McdilerraDean, 
._.i8t of Gibraltar, 3,100; oil' the cuiLst of S^uiu, G,^00; by the C.ipe 
]lpf Uood iiope, 15,000. 





BIOIiOGT; 

OR. PHYSIOLOGY, ZOOLOGY, AND BOTAKY. 



Pror. Owen dt^votcit » cliapi^r to bis faypothcsis of Iho origin of 
species, as contrasted with tbo theory ol' Darwin. Tbis i-bapler 
is reprinted in tbe "American Journal of Science" for J&ouu;, 
1B69 ; and from tbis the folluwui^ eitrncta aru miule : — 

" Prof. OivcD, like Lamarck and D.irwin, rejects the principle ot 
direct or miraculous creation, and recognizes a ' natnral Inw, nr 
setMindary cause,' as operative in the production of species 'in 
orderly auccossion and progressiioii,' To Curier's olijcctlun. thiilt 
if tbe existing species are modificatinns, by slow decrees, of ex- 
tinct ones, the intermediate forms ought to be found, he repliei, 
that many missing links in tbo jialmontolo^cal series bave boea 
found since 1830. Ho gives several examples of these niodiSco- 
tloDS, and dwells specially on hipparion, and the othor tomu 
between tbe fossil palceotherium and tbe present genus tquiu. 

" Ouvier maintained that the revolutions of the earfacc of Iha 
globe bad been numerous and sudden. Owen writes, ' Continued 



observations of geologists, while establisliine the fact of s 
sive changes, have filled up the seeming chasms betweei 
supposed "reYolutiana,"aa tbo discoveries of paleontologists hare 



■npplied ttfe links between the species held to have perinbed bjr 
the cataclysms. Each successive parcel of' geological truth Itaa 
tended tn ilissipate tbe belief in tbo uausuall; sudden Miil TioleU 
nature of tbe changes recognizable in the earth's surface.' " 

Lamarck lEUd great stress upon the inUueuce of suiToundJng 
(uTcumsianccs in niodir^ing the habits and stinicture of living 
beings. In this connection, Owen obsorrcs. taking the coral itni- 
mals as illustralions, the hypothesis " of appetency subsides 
IVom the impotency of a coral polyp to exercise volition. Tb« 
weak point of Lamarck's creative machlneiy is its limited applied' 
bllity, namely, to creatures high enough in the scale U> be »ble In 
want to do somctliing; for ui« determined laws of the reflex 
Snction, in the physiology of the nervous system, and the necet- 
f nftlie superadded cerebral mass for true sensation, rigorously 
tite Jimile of volitional facultius." So, being "unable to accept 




"the volitional hjpotfaefiis, or that of imputso from within (La- 
marck), or tbe selecliye Torco exerted by outward circuiu stances 
(Uui-win), I deem an imiate tenJeDcy to devint*) Trom parcDLiI 
.^po, QpenUlDg througli periods of adequate durscioo, to be tlie 
'must probable nature, or way of opemtion, of Ibo sacondarj law, 
'Whpri'by GpKCiea have been derived one from the other. . . . 
.AooordiDg to my derivutive lijpottiesis. a change takes pkkoe fii'st 
in the Btnii-ture of the Bnimal ; sud Ellis, wlien sufiicienll^ iid- 
Toncedi muy lead to mudilioiitions of lialiits. As species rise in 
tfae scale, ttto txiDComitiiut change of atniL-ture can, and does, Ii^ud 
. to change of habits. But species owa aa little to the aci'Jdcninl 
eoncDnvuce of environing ctrcuitisbuicea its Ccinmos depends on ik 
fortnitona concourse of atoms. A purpusiru route of developaient 
aad changi?, of coirclation and in Urilepeudence, manifesLiag iu- 
tBlliffeiit will, ia Hd detorminiibla in the (nici>es.-ii>a of races as in 
'the aerelopuient and organization of tho individual. Generations 
^o not vary accidentally, in any and orery direction, but in pre- 
ordained, deBnite. and correliited unirses." 

3 •■ •Derivfttion' holds that every species changes, in time, by 
^fflQe of inherent tendencies thereto. ' Natural Selection ' holds 
osucfa changecun tako place without Uieinfiuoace of altered 



I 
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^b«nmfititnces educing or selecting such ohangu. 
/^ ** ' Derivntion ' sees among ilie effcets of the innate tendency to 
'1AiM]|«, irrespective of alUsrud sumiiindiug circumstances, a 
intnuesttUion of creative power in the voriety and beauty of the 
nmlts J and, in the ultimate forthcoming of a being susceptible of 
•i^ipreciatiitg such iKauty, evidence of the preordaining of Ruch 
jcMiOD of power to the appreciulion. 'Natural Selecdon'ott- 
vnowledge^tliat if ornament or beauty, inlcsotf, should ire a pur- 
in erMttion, it would lie absolutely fatal to it as a hypothesis. 

Natural Selection ' sees grandeur in the view of life, with 
iJts Boreral powers, having been originally breathed by the Creo- 
"-' into a tew forma, or into one. 'Derivation' sees therein a 

iw Invocation of a special miracle, and an unworthy limit.ii- 
,vaii of creative puwer, the giiindeur o'f which is mitnifested dally, 
Aoorly, in calling into life muny forms, by convOTsiuu of physical 
,ttMl chemical into lital modes ol force, under as many diversiliud 
nmditiona of the requisite elements to be so combined. 

"•Natural Selection' leaves tlie subseqaent origin and sttcces- 
MoB of species to the fortuitous concun-ence of outward conditions. 
*I)erivaUan''recagniees a purpose in the defined and preanlaini.-d 
JOoiHSe, due to innate capacity or power of chan^, by whifh 
J^inogeneonsly created protozoa have risen to the higher forms of 
pUnta onit animals." 

/ "As to epigeuesis, or evolution, the ' evolutionists' of the lost 
.ventury ' ooutended that the now being pre-esisted in a complete 
LStMa of formation, needing only to be viviHed by impre^otic" '" 
ituder to oommonco the series o'f expansions, or disent-osmga, 
intnaiinK In the independent individual. The ' opigenesisia' 
jtbst both the eerm and its subsequent organs were builr** 
'juxtaposed moTecnIes, aceordiiig to the opt " - ^ 
Haemal tuive, or ' nlsus lormativu^.' Uiillur 
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ciple of ' evolution ; ' Buffbn that of ■ epigeausis ; ' Huutcr woulil 
DOW bo classed wilji tlie ' cpi genesises.' . . . ' Pi'O-exiatAQca 
of germs' nnd 'cyolation'' are logically inecparable from the idea 
of the origin of species bj primary miraculously created iodivid- 
nals. Cuvier. therefore. maintalDed both, as 6nnly as did Ualler." 

To meet the qnestioii of ■•whence the first orgnnic matter F" 
the nomogenist (epigenesist) " is reduced to onumernte the ex- 
isting elements inio wlui?b the simplest living jcllj (prologm^ of 
Baeekel) or earcode {Anudia) is resolvable, and to ountrnst the 
degree of probabilinr of such oleroonts combining, under uaknowo 
conditions, as the first step in the resolution of other forces iau> 
vital force, with the degree of probability remaining, aner the 
observations nbove recorded, of tne inleiposition of a miroculims 
power associating these eletnenls into living |;orms, or forms 
with powers of propagating their kind to alT tune, as tho solo 
condJnoQ of their ubiquitous manifestation, in the absence of uiy 
Becondnry law thereto ordained. 

•• It seems to mo more consistent with the present pha^e of dy- 
namical scicnae nnd the observed gradations of living ttiinss, to 
suppose that Barcode, or the ' protogenal ' jelly-speok, should be 
formiible Ihroujgh concurrence of conditions favoring such com- 
bination of their elements and involving a change of force pro- 
ductive of their contractions and extensions, molecular nUrw- 
tiona and repulsiona — and that sarcode has so become, from the 
period when its irrelative ro|}etitions resulted in the vast indefi- 
nite masses of ' eoEDon,' exemplifying the earliest process (rf 
■foi'mificntion' or organic crystallization — thun that all cxiatiu; 
saroodea or ■ prologencs ' are the result of genetic descent from a 
germ or cell duo Ui a primary act of miraculous interposition." 

Dismissing the old doctrines as absurd, ho betieves in what hai 
been called " spontaneous generation," or tho incessant now do- 
Telopmcnt of living beings oat of non ilvhi«; material. He aidoi 
with Pouehet and Child agnittiBt Pasteur. Ho docs not betieva lO 
*' ponspermism," or the aoctrine that all the forms of life pn>- 
duced in decaying organic matter come from germs dispmed 
througli the air. Ho prefers believing that, whoa the requisite 
material aad conditions are pi'esent, other forces are resolvea im 
vital force; and sees "the grandeur of creative power," not in the 
exceptional miracle of one or few original forma of life, bat in the 
"daily and hourly calling into life many forms by converaioil of 
chemical and physical into vital modes of force." The " Cam 
which bos endowed his world with power conveitible into mi^ 
netio, electric, thermotic, and other forms or modes of force, lot 
ftlso added the conditions of conversion into the vital mode.*' 

He draws a comparison between life and magnetism, and be- 
tween all the actions of living beings, from the attraction of ll" 
tuncnba by a bit of meat, to tho highest [>honomenon of cona '~' 
nesB in man; of which his ctmclusion is that from the n _. 
which chooses between steel and zinc, to tho philosopborv 
thooses between e;ood and evil, the diScrence is one of dc^ 

tt of kind, and tniit there is no need to assume a special i?^'"' 

BCCoont for mental piienookBua. 



DI3TKIBCT10M OF 



IN THE ANIMAL KIHQDOH. 



Tbe presence of traces of copper in the blood of Ibo lower aiii- 
tnals baa been for years an undisputed fact amoo^ ctiemists. In 
Ibe blood of the higher animals, however, with lew exceptioQS, 
DO copper has bei-n detected until lately. Waokenroder, fur in- 
stMiCfl, discovered this metal in tlie blood of tbe duck, bnt not In 
thut of tlie ox, tbo sheep, or the cbiclceD. Its preseauB in the 
blood ftud in the muscles of mun bns bueo asserted as ol'ten as it 
baa been denied, and now, aa tbere is no doubt that it sometimos 
ecotirsin tbe bile, and bile stones, and the liver of man. its exist- 
ence in these organs Is sUll considered to be merely accidental, 
tho more so as it is well known thoy retain poisonous eubatances 
moro than other organs. In 18G5, Mr. Ules, in Hamburg, was 
led to search for copper iu various animaU, with results which 
gave rise to the supposition of a gvneral distribution of copper ia 
uie animal kingdom. Aa the tests for copper ai-e very easy and 
idfflple, as well as exceedingly sensitive, if properly applied, the 
nspectiro investigations were extended by Utox to animals of 
TBriona zocilagicar classes. The reagents employed wero tested 
tee copper in every case, and rejected if containing any. The 
qnaotity ranged fbomO.Ol to 0.10 percent. Among the mamma- 
lia, it was found in the stomach and intestines of the European 
and Canadiiui lynx, and in those of some species of the leopard, 
jackal, and repeatedly In the flesh of horses and cattle. It was 
met with in Lioblg's meat extract, which contains the soluble por- 
tions of beef in a concentrated form. Moreover, it was discov- 
ered in thebrcaat of a "crick duck," in the yellow and white of an 
egg, more so in tho latter than in the yolk ; among amphibians, 
in the geometrical tortoise, tbe viper, and frog- Among fishes, it 
wsa met with in the eel and torsk, and among animals of tho 
lower classes iu tbe following species: In Crangon vulgaris, the 
South American bird-catching spider, Scolopettdra Italica, in tlie 
Spanish fly, the eartb-worm ana tlio ascuns, in tlie edible vine- 
annil, in sea stars, in the thick-hided echinanthus, and in tbe balh 
sponge, it is thiu seen that copper was detected in every cnae 
wheri! it had been searched for; thishavin^beealhccase withacci- 
deattllycbosenaniraalsof variou3zoologicalclasseB,itmayriKhily 
be oonclnded lliat tho metal copper, like iron, is of a general diatrt- 
bntlon in the animal kingdom. From this it follows that copper 
moat also be present in p&nts, in the ground, and in the sea. In- 
4«ed, copper was detected in plants l}y Meissner and John more 
Uuui M years ago, and lator it was ascertained by Sarzean to be 
preirant in more than 600 vegetable species. In tho earth, copper 
ana boon repeatedl^r detected, and so in the wat«r of the oee.in. 
If copper is found in tho vegetabto fibra, it follows that it must 
.ibo be present in its industiial products. In order to ascertain 
Ihfa, Ules selected a matenal that is daily employed by chemists, 
.■nd, on account of its purity, highly esteemed by them, namely, 
.Swedish 6 Ite ring paper. Upon analysis itwas found that 10 grains 
liOf it yielded (i.03 ^ains or G.3 p^jV cent, of ashes, from which 
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a piece of copper half the size of a pin^s head could easily 
obiaiaed. Cliurconl ulso viclila a cupitous ash, and as boUi 1 
per And cliurcoul ure iuauo use of in tbs analyses spoken of 
might be euggestod thut the copper of these substances got il 
tbo analyzud mtiteiials, where, of conrse, they would have be 
foand. Vet this reaotion lias its limits. If it is possible M deli 
copper in 10 graioa of paper, nod in 100 grains of chii,iw>al, 
not possible to lind it ia 0.25 grains of paper, or O.I grftinofc 
coal, wbicb are the quantities used in each analysis. Be«dea, ' 
per lias been discovered in animal tissues without the nee of oil 
paper or charcoal. The above-mentioned facta ai-e certainly 
wiiboat importance to physiology. Judicial medicine, and pt 
macy, but it ia to be hoped, that, in ful lowing 'them up, mora lig 
will be thrown upon this in tereating topic. — Scieniyie ' ■ ^ 
translation from Aus der Natttr. 



nMnEAXTHrOLNESS of ieon stoves. 

Considerable discassion having arisen as to the permeability d 
cast iron to gases, and to their morbific effect in ill-ventitate 
rooms ^see "Annual of Soientific Discovery" for 1869, p. 136), tl 
concluijions of Gen. Morin, as given in a report to the Fre 
Academy, will be read with intereat. 

The experimenta extended over a year, and were performed I 
the "Conservatoire des Arts et Metiers," in Paris, being tarml 
Bated in February, 1869. 

His conclusions are as follows : — 

1. In addition to the immediate and grave inconvenienoc 
arising from the facility with which stoves of the ordinuiyme^ 
attain a md heat, cast-iron stoves, at a dnll red heat, canse t*~ 
developmeot of a determinate hut very variable amouut of a 
boaio oxide, a very poisonoos gas. 

2. A similar development takes place, but in a less degree, 1 
sheet-iron stoves raised to a red heat. 

S. In rooms thus baated, the cartionic acid nalurally conti^B 
in the air, and that ikrived from respiration, may be decompose^ 
and produce carbonic oxide. ^^^ 

4. The carbonic oxide may arise from several different « 
sometimes concurrent causes, as, the permeability of the iron 
this gas, which passes from within outWiirJ ; the direct action 
the oxygen of the air Upon the carbon of the iron heated to f 
neS3; the decomposition of the carbonic acid in the air by 1] 
contact with the heated metal, and the influence of organic doj 
naturally contained in the air. 

fi. Tho effects observed in a room lighted by four windoif 
and two dooi's, onu of which is frequently opened, woald \ 
made manifest and grave in oi-dinary rooms, without ventila^ 
'i consequence of the presence and decomposition 



Kinds of organic dust therein pre 

. Consequently, stoves ana heating apparatus i 
', without interiiir linings of fire-bricks, or ot 




ibstHRCes which will preTent theEr becoming rod-hot, aro dan- 
iroufl to the heaHh. 

MM. St. Claire Doville and Trooat have shown Ihat the air in 
ntact with the external tturrnce of a cast-iroD stove ma; become 
lu^d with a proportion of cnrbanic oxide equal to .0007 to 
0I3 of its volume. Experiments on rabbit^) show that carbonic 
^^de has the property of expelling a part of the oxj^n con- 
ned in the blood; and tliat the small amount of .0001 will 
use the expulsion of ,45 of the oxygen of tlie blood. Though 
set-iron stoves are less dangerous on tliia account, tbe; aro not 
< barmtess as Dr. Carrot snpposoa, as tht-y are open to the 
sre objections of the sodden elevation of temperature of their 
~temal Barfac«, and of then decomposing the carbonic acid of 
I ^r. It has long been admitted oa a fact in science, that iran 
a red heal decomposes carbonic acid, takes a portion of lis 
ygen, and transforms it into carbonic oxide. The experiments 
owed that the amonnt of carbonic oxide formed was notably 
~ I in a moist Uian in adiyair; this justifies thecommon use of 
sels filled with water on stoves and furnaces. — Compta Beiulut, 

BURIAL OF TSB BRAD. 

rhe public health in large cities is very apt to be endangered 
'prevailing pnicticcs in regard to the disjwsition of the dead ; 
pone of toe most dangerous, because almost universal and dis- 
^ded, is the long time which ia permitted to elapse between 
Uhandbnrial. This time ismade longer than foi'uicrly, from the 
eeoaity of placing cemeteries at considerable distances from 
fee, by the faciiilics offered by railroads for bringing back the 
kd to their native places, and by Ihe increasing dread of pre- 
ktnre interments. It becomes, therefore, impoilant to pi'otFct 
) living from cadaveric emanations, especially in times of opi- 
mlo disease, by various disinfectants and nntiseptics, and her- 
Bticallj sealed receptacles for the dead. In this way many days. 
Retimes weeks, intervene between the death and tne burial. 
The dangerof burying the dead in the midst of dense populo- 
ns has been shown by the sad experience of most of the large 
[es of Europe. The grave, unless ihe ground be too limited, is 
ich better than the tomb; in the former the earth absorbs and neu- 
.UsBS the products of decompositian, while the emanations from 
e tomb, OT their imprisonment, acquire frequently a dangerous 
tensi^t this is especially true of the old and absurd cusibm of 
wing the dead under churches frequented by the living. Anti- 
ptics, therefore, and all contrivances for retarding decomposi- 
m, should, unless in a few exceptional cases, bo discouraged; on 
B contrary, the return of dust to duat, of organic matters to 
tir elements, l)y the natural agoncios of the soil, should be 
tatened by committing the body to the earth, of such extent and 
pth aa readily to absorb and neutraUzo nil liquid or gaseous 
jduots. To avoid all possibility of contamination, the ccnm- 
les should be as far as possible removed from hnman liabii^u 
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tioDB, and SO situateil tliat the natural dm 
not convey anj ileletcHous matters into 
occupied by mnn or animals. 



BESriRATIOM VS. THE TEMPERATURE OF THE BLOOD. 

One of the results of Dr. Lombard's experimeat^, witb ntl 
mo-elcctric appai'ntuB capable of indicating h difference i 
temperature of one two-thousandth of a d^igree centigrade 
(described in tlie " Annunl of Seientiflc Diseorery " for 1869. p. I 
385). is, that, Although Uie air token into the lungs and tlience 
into the blood be cold and dry. it does not lower tbo temper- 
Kturo of the blood sufflcienlly to be appreciable by this oelV 
cato thermometer, ua compiLred with tiio temperature whro 
the respired air is hot. In the " Quarterly Journal of SH- 
ence" for April, 1869, we find the following: "We most B& 
have noticed the feeling of heat in tlie Inn^ on a cold, fiiMty 
day, — a sensation which is not experienced in warmer weather, 
and which ia the very i-evarse of what we should expect from 
the greater coldness of the inspired air. M. Brown S^nard si^ 
gests that the explanation may bo this, — the lower the tenipcratiM 
of the inhaled oxygen the greater will be the amount absorbed, 
according to ii welt-linown law of physics, and hence poseiblf. I 
there being a larger absorption of o\ygen, there may be iitcreasea 
oxidation, and ini.-ri>ast<d heat accoi'^iugly. The tension of iIm | 
■vessels affected by cold air may have some conncciion with the 
- --■' 'a the lungs. 



ASCENT OF HIGH VOUNTAINS. 

According to carefully made experiments of Mr. Lort«t in the 
Tallcy of Chamounix, up to a height of about 3,900 metres the 
respiration is but little troubled, if the precautious aru token of 
walliing with Ilie head low t'> diminish the orifice of Ilie air-pas- 
sages, of keeping the mouth shutaud breathmg tlirough the nuce, 
ana of sucl<.ing; some small substance, as a nut or eiouOi lo 
increase the sivTirary secretion. Above Uiis height, tiic respiratiim 
becomes hurried, oven to 3C a minute, and dilficuhi it seems as if 
the pectoral muscles became stiff and the ribs were enwiacd j (ho 
amount of air which passes through is much less than in tho ral- 
ley, and the amount of oxygen for purifica^on of tlie bluotl 
very small. 

The pube increases from 64 to 160, according to altitude, and 
is febrde and weak, the arteries feeling almost empty. Thn 
vapid circulation of the blood in the lungs adds lo the iiisuffi^lciiC 
pxygenatiun arising from rarefaction of the air ; the veins become 
''ToVlen, and all experience a heaviness iu the head and slocpi- 
e to imperfyct aeration of the blood. The weakness of 
^(t pulse is accompanied by a, general refrigeration of the body. 

■- i,0JO and 4,810 metres, the heat of the body 

6 to 8° C. during the muscuhtr cQbrls of ascuosii 



terj great reduction for a mammal ; during the periods nr rest, the 
leat reassumes quickly tbc normal sta,iid;ird ; diirin"; tlie process 
f digestion, the cooling does not occur; hence tbe cuslom of ea^ 
g frequently during tlie ascent. — Comptes Bendus, Sept. 20, 1869. 



, HEW METHOD OF EFFECTING 



BESFIBATION. 



BENJAMIN HOWASD, M. D. 

*' The patient is laid on the ground upon hia hack, his iirms 
Bllj extended backward and outward, a firm roll of clothing being 
~aced beneath the false ribs, so as tK> throw their anterior margin 
Miminently forward. 

" The toDgue being held forward by an assistant, the operator, 

iag the patient, Icneels astride his abdomen, and places both 

ids so that the balls of the tliumbs rest upon the anterior mar- 

B of the false ribs, the four fingers falling naturally into four of 

a lower corresponding intercostal spaces on each aide. Tbe 

VB of the operator being then planted against his sides, he has 

o throw himself forward, using his knees as a pivot, and the 

Bitire weight of his tnmk is brought to bear upon tbe patient's 

Use ribs. If, at the same time, the lingers of tbe operator gi^asp 

md squeeze tbe false ribs toward each other, these combined 

ptiona crowd tbe false ribs upward and inward, producing the 

reaiest possible motion of the diaphragm, and displacement of 

le contents of the pulmonary air-cells. The operator then sud- 

Henly lets go, and returns to the erect position upon his knees, 

^hen both tlie inrush of air and the natural elasticity of the ribs 

It t^ia part cause instant return to their normal position. This, 

BBpeatud with proper rhythm and frequency, constitutes the entire 

"This direct method possesses, in my opinion, the following 
advantages over and above the aidirect methods, both of Silvester 
and of Marshall Hall : — 

*■ 1st. It is more simple. 

"2d. The degree of compression is felt, and can be regulated 
by the operator. 

"3d. All the available anatomical means for displacement of 
air in the cavity of the chest are completely used. 

" 4th. While the necessary motions are in progress, the tongue 
may be steadily held out, the limbs and entire body be dried and 
mbbed without interfering with the operator. 

"5th. No time is lost in superfluous motions. 

" 6tb. It is [ess tatigning to the operator. 

•'7th. It is more quickly taught to a bystander." — Medical 



VACCINATION. 



Dr. Henry Blanc, at the 1869 meeting of the British Associa- 
tion, read a paper on " Human Vaccine Lympb and Heifer Lymph 
CJompared." 
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In trpAtiDg the subject, he dealt vitb two questions: IsU Cu 
dbcuBc be transmitted with humiknizL-d lympbP 3d. la hnniftnisud 
lymph of long scaudin^ a proplivlactic agninst small-poxP la 
answer to the first quesUoD, he did not believe tfaut every poesiblt 
disrase could be transmitted by lymph. To suppose that cholen 
and some other forma of discosu woi'o produced by voccinaliaa 
woA not only iniktional, but simply absurd ; but, at the M.me lime, 
bo was compelled to admit tiiat the transmission of disease was 
not only possible, but must be received as an acknowledged fAoti 
Dr. Blanc gave instances to show that two forms of diaeuae, paiv 
■Uculorty a kind of skin disease and syphilis, have beea uitmiat^*- 
bly transmitted by vaceinatian. 

With regard to the second question, as to the efBcaoy of hunuut- 
i»ied lymph. Dr. Blanc answered it in the ncguive, as be found 
the humanized lymph of long standing lost much of ila anti-vaii- 
olic power, and stated that, lar from being alone in this opioion, 
he was Bopported by all the best authorities on raccinotMS. 
M. Simon, alter a careful study of the progressive successes of vmB- 
cination in the E*russiaii ai'my, found that the Taecinations of IS96, 
when tested by subsequent auaccptibility to cow-pos, were not M 
successful as those of 1813. There was no longer the sam« kn- 
muntty as was formerly given, and the coKes of fatal result fron 
vnccination ha{l also largely inci'eased. Br. Blanc quoted oopt- 
ously from returns of various publia institutions to show UiAt tin 
number of cases of post-vaccinal small-por had steadily increased 
since the usa of humanized lymph became general. On the otlMf 
hand, on examination of the cases of people who had taken cow- 

Sx from milldng cows, it was found that they still cniuyed per^ 
it immunity from small-pox, as was shown by Dr. Blanc in » 
variety of statistical extracts. Tlie remedy lie proposed wafl ■■»• 
ply to return to the syslem of Jcnner. Vaccination direct from 
the heifer, or animal, was no now or unti-ied sj^teni, and bad 
been established in many large cities of Euix>pe. The advnntagas 
of the system were a removal of the danger of iafeelion from 
other disease, as tho bovine race was not subject to such diseasM 
OS might be transmitted to man; thut the spontaneous cow-pox 
was not likely to lose its essential qualities ; and it was easy alw^is 
to have on band a good supply of vacdne matter by these means. 
No fatal results hod been recorded as arising from the use of tha 
animal IJ'mph i and the conclusion of Dr. Blanc is. that to render 
compulsor? vaccination efficiicious, and to complete tiie greai 
work of Jenncr, they must return to the system of taking t"" 
lymph from the aninuil, and ao restore tbe glory and usefi ' 
and prestige of Jenner's great remedy. 



? THE PULSE. 



.'UllMl^ 



Dr. Ozanam. of Paris, has invented an iogenious apparalns for 
rendering the variable beatings of tbe ^ulse visible. It oonatMa 
of a camera lucida, about 10 inchi>s wide, in which a piece of 
IDVfbiui'isui, moving al a UDiform riite, pushes a glass plate. 



] 
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•6 vixh collodioD. in front of a verj rbitow aperture exposed 
»Uie light. Id thin aportuie U a g:lass lube. In wbich a colnmn 
' mciTury may rise nr fall, iia in a lliermoiupter. By attaching 
ho wrist !V rubber tube, filled with mei-cury, in connertion wlifi 
tube of the apparatus, ihe beiiting of the pulse in received on 
I utificlftl artery, and the pulsntiona are transmitted to ihe 
■eprding q>paratu8. At the column in tlic tube nets as a screen, 
'it cwn peneiraie the aperUii'e only where the column is de6- 
It; consequently, the prepared plate becomes black nnder il»o 
avac* of light everywhere except at such places ii-s the column 
•rcepta it. An the column rises and falls wilh each polsatiun 
.he heart, these black lines on the prepared plJite, puxhed regn- 
IM4y fiirwurd, will be longer or shorter nliernntely, and will be 
fec««88ivQly photographed as being lines perpeudicular to a eom- 
■OB bftse, the heait being thus made to register photographically 
kaown pulsations. 
Dr. E. J. Marey, of Paris, Lad discovered, by his " sphygrao- 

- ►h"(sce"Aimualof ScienUfic Discoveiy-'for 1866-67, p. 307). 
the pulse was double in some diseaseil conditions. This Dr. 
nam shows to be not the exception, but the general rule, imd 

1, whon we place a finger on an artery, we receive two, and 
..idimeB three, blows. The natural pulse is double, bounding 
oncQ to the top of the scale, and then falling, by two or tliree 

— - - to tbe lower level. The first bound is apparently due to 



Cffi 



lotiofw, 



light ventricle, and the thii-d (the least 

pimrent) to the contraction of Ihe left auricle, or the elasticity of 

w wtenea. These photographic r« presentations can bo so mng- 

■Afied OS to make them visible across a large amphitheatre. This 

Wparatus may be mcxIiGcd to register the variations of rcspira- 

itjnn. the irregular action of cougliing, and similar physiological 

'""d pathological phi 



KEW ANfSTSETICB. 

FroDi time to time, new aniesthetics are diacoTered. First, ether, 

Aen chloroform and nitrous oxide ; now Dr. Leebiich, of Germany, 

discovered anollier, to whioh he has gire 



igliloralhrdrat. It is highly spoken of by the medical men abroad, 

— ' aid to be superior to chloroform in producing a more com- 

stnle of unconsciousness, while it neither induces fecblei 



iriete 

■or leaves any bad effects behind. He has held rabbits from 12 

to I'l hours under the influence of chloralbydrat, during a pan uf 

ffhioh time he kept them suspended over the back of a chair ; and 

'" soon as they awakened, they displayed their usual activity, and 

1 with nnlmpiurcd appetite. It h&s been successlully applied us 

Mdattve in tlie treatment uf the insane. Chloralhydrat resembles 

' iloroforra in appearance, but it is not so lieavy ; and, being much 

nvolatile than that body, it has a feebler odor. On the tongue, 

bns a «hai'p. but n<>( an acrid tast« ; and, though it reminds one 

if rblornibrm, it gives the sensation neither of warmth nor sweet- 
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□(!?3, like the latt«r. It is absorbed, and not itihalod, mnd In 4 
rpspet-t diSt^n rrom other iknssthetics. When tiqiiid tuniiianir 
added to a sulution of tliis bodv. chloroform is pj-ecipiUt«d. 

Chloral. — At the 1869 meetine of tlie DriUsh Assoelntion. t 
Bichardson Bnid that chloral hdd been introdiici-d by Lii-Mg-. In 
1832; and it occurred to his asaietant at the Academy in Berlin, 
wiio aagvested that, as chloral hiid its chloroform set free by the 
action ofan alkali, the introduction of it into contact with tlu! al- 
kali contained io the blood mig'bt sngffeat a means of using it for 
the pnrpose of obtaining insensibility m animals, without some of 
the disadvantages of taking chloroform into the Btomacb. Dr. 
RiL-hard son gave a detailed statement of Uis nature of ohlonil, & 
specimen of which had been sent him by Mr. Hiinbiirg, who bad 
received it from Liobig; and he also described eome experiments 
made with chloral, m pigeons, he had found chloral prodoce 
sleep and insensibility, lastmg from 4 to 5 hours, by the nse of 
from one and a half to two grains of cliloral, and that above that 
quantity would kill. This hiid been applied bolh by injection and 
in the stomach. He had found, as a result of his experiments, 
that perfect insensibility could not be produced unless the dose 
was increased to a dangerous extent. Dr. Richardson gave de- 
tailed accounts of cxpeiiments with chloral upon pigeons, rtibbtu, 
and frogs, in 23 separate cases, and also carried on some with 
pigeons in the room. Dr. Richardson was not of opinion that 
chloral could bo used instead of any of the present ausstbetio 
' produced vomiting, and reduced the temperature ' 



the body, ft bad some of tbo disadvantages of opium, and was 
no better, in many other respects, than that article. Still, Ihey 
should be grateful to Liehig, as there might bo consider.ible eat- 



Intei'al berietit in suggesting a means for searching for advantlgts 
which might be obtained by the decomposition of modiolncs in 
the body. 

[It has since been found of considerable advantage as & sedative 
in many diseases.] — Ed. 



ACTION OF F0iaOS9. 

Poison of (ke Copptrkfad Snake. — Experiments on (ho polaonof 
the cobra-de-capello, made by Dr. Halford, are ^ven in the " An- 
nual of Saientibc Discovery" for 1868, p. 265; in the volume for 
1869, on the rattlesnake poison, p. 306 ; and more recent observa- 
tionson the effects of the bite of tiie American copperhead have l>een 
made by Dr. Joseph Jones, of New York. Dogs were subjected to 
its bite, sometimes with, and Bometimes without, fatal results ; the 
blood was examined carefully under the microscope, and In the 
falAl cases pnst-raort«m examinations were made. " Thousands 
of small aciciilar crystalB were mingled witb the altered blood- 
corpuscles; and, as the bloody serum and effused blood diied, tJlo 
bto<>d-coqmso]es seemed to be transformed into crystalline mn ~ ~ 
shooting out into crystals of hwmatin in all directions. The bi 
vexaels of the brain w<.'t« (illvd with gcUitinous coagulable I' 
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wbich presented altered blood-corpuscles and nciculat- crj sinls." 
Uc condudos tliat the special toxic effect of this poigoD is duo t 
^- desUnictioti of the red blood-corpuectes. 

The Cobra-dt-CapeUo. — M. Vulpiaa, of Puns, in experiment 
with the poison of this serpent, the activity of whiuh wiis doubt- 
less considerabl; diminisbed by its transmission fi-om ludia, found 
that it appeared to set on tlie central norvous 8yet«m, gruduaily 
■uppFe«9iDg its functions, and producing a reniarljable statf ' 
■omnolencc, acting on tlie muscles and nerves like cumre : 
tataty other poisonous substances. He did not notice the increase 
of whit« CoqiUEcles observed by Dr. ilulfoi'cl, but found tbnt the 
'Imccal mucous membrane will absorb the poison, prodndng tJie 
nine eymptoma as when received Irom a wound. This is un iti- 
leiesting fact, as it might render dangi?roua the aUenipt to extract 
tba poison fi-om a wound by sucljon. If this poisou resembles 
Dursre in its action, there is nothing^ improbalile in the natitu at: ' 
nents that certain herbs are antidotes to its effects, or ttmt vt^^ 
table principles should exist having opposite physiological effects, 
and therefore ca|>abte of neutrnltzio^ its action. 

Wooraii, — It has hitherto been imngiucd that the acllon of 
tmrare, when applied to a wound, is to cause death without any 
vinUa struggle, and without pain. Dr. Claude Bernnrd has 
Aown this notion to be utterly eiToneons. He states that the 
pm]yns creeps gradually on from limb to limb, depriving 
sniOMil of motion, and yet without in the slightest decree Hirc<<t- 
iag he tUelleetual faculties or power of volition, which remain 
ommpiured to the last moment. This he considers one of tlie 
KKateet tortures to which an intelligent being can be subjected. 
Death JS cQitsed by the paralysis of the respiratory organs, which 
BBoce to provide the blood nitb the quantity of oxygen it reiiui] 
.nis being the case, a poisoned animal may be restored to life by 
' .the mechanical injection of air into the lungs. This imporlAut 
fbct Dr. Bernard proved by actual experiment, finding that, in 
Ae course of a few hours, the poiaon was eliminated. — Cumptu 
Sendut. 

The Poitrm Akatga. — This is used as an ordeal on the west 
WKslof Africa," and foaml by treocb chemists to resemhle nui 
TOmica in its physiological efiecls. Specimens have been received 
"Id Edlnborgh by Dr. Frascr, in bundles of long, slender, crooked 
st«ms ; he comes to tlie conclusion that it is new to tha West Afri- 
OftD flora, and thinks it may bo n new species of stnchnos. He 
bos separated from it a new crystalline alkaloid, whidi hit calls 

. closely resembling strychnia, but difl'cring fi'bm It 
iMing precipitated by alkaline bicoi'bonateB. A suspected wlaard 
fe mads to drink an infusion of the liark, ftnd then to walk ot er 
IbkII sticks of the plant ; if guilty, he ettmtblcs, and ttics to step 
Vw the Slicks as if they were logs, finallj falling in convulsio 
rtien b0 is beftten to death by clubs; if innocent, the kidneys 
Jeely, nnd the poison is EUpjiosed to be tlms eliminated. 8ome 
Ivigs orditferunt siniclure wore found in the bundles received by 
ihn, not yielding the nlunlnid ; and tliosu who escagw may, per- 
wps, have taken, by ow-ident or iliisigu. an infusion of the apuri- 
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oDa EikELzga. Tbis much reaetables, if it is not ihe siuue as, the 
Bonnilou jioison, uned b,v tlie nniivcs of liie Gitboon I'or a shnilar 
purpose, the effects of which ate clesciibcd in " Anniul of bd«ii- 
tilio DiBcover; " for 1869, p. 2o6. 



ABTinClAL PBODUCTIOK OP 

' The resenrches of M. Darestti on this subject are refeired to, in 
the "AuDual of ScientiSc Discovury " for lg(i9, p. 30H; furtiier 
resolla obtiuned are giveu in "ComptuH BenUus" for July luul 
August, 1869. He here etjtles thut cmbrjos developed at rcl»- 
timely low temperatures aiieai/g present organic anomalies, obamc- 
tcriacd, also, by arrest of development of different kinds. Snme- 
times, the ciciitricula is trunafonued into a blastoderm, witliout pro- 
ducipg an embryo ; this remarkable anomaly confirms the r«oenlly 
expreesedopiniooof Milne Edwardson the nature of the cicatricDU, 
which he regards as a. living being independent of the embryo, knd 
as reproaentmg the asexual generaiJons in the cycle of aliemaw 
genemtjous. Spinal fissure is one of liie most frequent lUioomUes, 
and is evidently the result of an aiTest of devfilopment of the 
primitive groove. In the very remarkable case of arrest of devel- 
opment of the primitive groove, the embryo appears reduced sim- 
ply to tlie cephalic region, the rest of the body being more or loaa 
completely wandog. In these anomalies, the embryo itself it 
primitively nffect^id ; others result from arrested developmf-nl of 
the amnios, as before observed. Cjch>piam is the result, be states, 
of the juxtaposition, at ncerttiln period of embryonio life, of the 
two orbits, or rather their rudimenis, at tlie aDteiior end of (be 
body. If the orbits are not separated by tlie ulterior development 
of the anterior cerebral vesicle, they remiun in ju.xtaposiiion, and 



e eyes are united at the mom«nt of their appearance. Arrest of 
development of the head is otten accompanied with arrested cor-' 
dine development; the formation of the heart resulting from ths 
union of two blastemas at first separate ; armat of dev(.-[opmuut 
maintains the separation, and thus two distinct hearts aru pro- 
duced. When the head continues to grow, while tlie cephalic 
hood is arrested, the former is reversed backward, and farms a 
hernial protubonuica in the upper part of the umbilical opeiiinz. 
behind the heait. The slowness of development of the bloud 
globules and vascular area is an obstacle to ilie formation of the 
blood, and tends to produce a dropsical condition, a frequent oau«o 
of auencephaty. 

Embryos, tlius rendered anontalous by the aoUon of i-elativcly 
low temperatures, — 30° to 34° C, — perish very early, at ulHHit 
the time of the tui-ning of the embrj-o upon tlie yolk, aud before 
the appeai-ance of the allaiitois; but if, betbre this period, the n;r^ 
be submitted to the normal tamperatiire of incubation, — 4U° C, 
.—development may bo considerably increased before death, with 
results very intcrcsiing to the ombryologist. A very remarliaU* 
V ■^^«t resniting from iJicse experiments is. that embiyos sabmiW' 

identical physical ooadltwoa ¥t«8«tA. ^eafc (Uv«t£ity ia t* 
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tdere]optnenI, — sliowing that gerius, as well ns ftdiilt beings, n 
Bol iiientiuul, either nnntomiually or pbysiolagically.' Tbo orio 
tliiog ceitaiD is, that an-e«t of developmi^nC nroduucs anua ' 
There Mfe oUi«r anonuilies in the furms of iLe blostodeno 
Tosculur area wliioh mny b« piiiiluced with cei-Iainty ; so tliiit 
dev-elopiueni may be modified by Iwo kinds of cansea. direct and 
disturbing. Tliis consideration will tend to throw tight upon tlio 
much discussed and still ob»rure question of the influence of sur- 
iKiuutling media on the development of living beings, which miiy 
itoe effected eiUier by the production of a determined modiGnition, 
Mr amply by a tendency to vnriaEion whose results depend on 
4s^mil differences in the germs. 

Ton)|M?niiaros, also, a little alwve, aa well aa below, thnt of 
4onnal incnbation, dcCennine the same anomalies in the forming 
•mbrjo, all by airest of dcvelopnient. The partial ap]>lication of 
•a impermeable coating, tbe vertical position of the egg, and any 
con^derable change in the ordinary process of ineubittion, produce 
Veoodilion of vat^oa cbaraclerised by arrest of development. 



BETHA!< LONGEVITY. 

At the 1869 meeting of the British Association, Sir Duncan Gibb 
.'read a paper on " An ubstaclo to European Longevity beyond 70 
jVCMB." He bad previously drawa attention to the position of the 
leftT-flliaped cartilage at the back of the tongue, known as the 
KpigktUit, in 5,000 healthy people of all ages, and In 11 per cent, 
t was found to be drooping or pendent, in place of being vertical. 
He discovered the fact, that, in a.11 iiersons above 70, its positioD 

' vertical, without a single exeepiion, — a circumstance of the 

. „ Lest importance bearingupou the altainmentof old age among 
Europeans. In a numlwrol' inataaces, where the u^e varied from 
""" to 95, in all was this cartilage vertical. Many ot these he ciied 
examulcs, such as the well-known statesmen. Lord Palmers- 
R, Lord Lyndhnrst, Lord Campbell, and Lord Brougham. He 
U} gave eome among old ladiea, fitill alive, at ages from 7a to 
_ , whose epiglottis waa vertical. But the most remarkable waa 
ttiat uf a genuemau, still alive, 102yenrj of a^e, in whom it oc- 
ictipied the same posiUon. Ue summed up his views in the ful- 
lowiog conclusions: First, as a rule, persons with a pendent e^l- 
kIoiUb do not attain a longevity buyond 70 ; a few mi^ oversicp it, 
EdI «uch examples are exceptional. Second, with pendency uf tlio 
epiglottis, life verges to a close st or about 70, aud tlie limit of 
sId age is reaoheB. Third, a vertical epiglottis, on the other 
land, affords the best chance of reachins the extreme limit of 
ongevi^. Lastly, pcndeuoy of the epiglottis is an obstacle to 
liniievity of 11 i>er cent, of all ages amongst Europeans. 

He staled tjiat a considerable portion uf the Jewish race pos- 
flBsaea a physiognomy to which lie gave the name of sanguineo- 
OleaginoUH esprosaion, characterized by varying degrees of llushod 
fiice, sleopy aspect, greasy lonk, guttural oi husky voice, and ful- 
of body. Witli this expri^asion is usually associated pen- 
Si* 
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deacy of the cpiglattis. As n i-ule, longevity Is rai't! among »iirb 
persons, tor they are liable to those dieeases of a i:ouc«stive ' 
ticLer which inflaenBa the heurt, bruin, and liver. The cau 
nil this is eatjug food, espedally tlvsh, cuolied in oil, whivb tciHi] 
to the destructive processes ia the system, and induces premotDiv 
old age, although the individual may nppear to be the per9onIfl4 
cation of oomnamiively good health. The extensive aae of oilli^ 
tlio south of Europe h.is tiie same effect io giving rise to W 
gcstive diaeasus and diminished longevity. Pendency of the e^ 
glottia, aitsociated with the annguineo-oleaginous exprestion, boj 
serious import. The persistent use of oil. Therefore, as an w" " 
of diet, is pernicious, unless in pei'soiis of spare habit of b , 
dulicate constitution, nnd liability to disease wherein its empiti] 
meut would prove useful. 



Helmholz says, in " Virchow's Archiv." thnt since 1847 be has 
bten [Lttackod every year, at some time between Muy 20th nnd 
the end of June, with il catarrh of Uie upper air-passages. TbeM 
attacks increase rapidly in severity; violent sin eczing comes on, 
with secretion of a Ihin, very iirilaling fluid; in a few houra Ihcw 
is a painful inflammation of the nose, lioth externally and iat«r- 
nally ; tlien lever, violent headafilie, and great prostration. TUs 
train of symptoms is ewe to follow if he is oiposed to the san nad 
heat, and is equuUy uertnin to disappear in a short time if hp with- i 
dmws himself fi'om such exposure. At the approach of caJdiJ 
weather these cntaifhs oense. He has otherwise very little taHT 
dency to catarrhs or colds. 

For five yeara past, at the season Indicated, and only then, b 
has regularly succeeded in finding vibrios in his nasal secrotioDS. I 
They ore onlv dlseuiniblo with the immersion lens of a very good 
llnrtuuk's. The single joints, commonly isolated, are chaiitctiT- 
ized by containing 4 granules In a row ; each two granules being 
more closely connected, paii-wrse, and the combined length etius^ 
ling 0.004 mm. The joints are also found united in rows, or in 
series of britnt-hes. As they aro seen only in the secretion whkh 
is eipelled by a violent sneeze, and not in that which tribkles 
gradually foi-ui, he concludt?s tJiat they are probably eitUHted in 
the adjoining cavities and recesses of the nose. 

On reading Binz's account of the poisonous effect of oniiutie 
upon infusoria, he determined to try it in his own case. lie tac^ 
a satniiited neutral solution of qiiiniie snlph. in water = 1 : 740- 
This excites a moderate sensation of burning in the nasal mnooua 
membrane. Lyin^ upon his back, he di-oppcd 4 cuntim. of the so-J 
lution, by a pencil. Into each nostril ; moving bis bead moaawliilli 
in all directions, to bring the fluid thoroughly into oontuit witfi 
the parts, until be felt it roach th« cesophagiis. Belief was iramiM 
diate. He was able, for some liours, freely la expose himself M 
the heat of the sun. Three applications a day sulLi.'ed to koep 
bim free from the catarrh, under circumslAnces the most unfdvoM 
Tii« vibriones, also, were ua Vunvget ta be I'outid. 



' The experiment wiu made in 1867, and was repented aX the first 
tecurreni-e uf the atUicb in May, 18US, preyenting the I'ui'llier 
levdopment of the aUauk for that year. — Stiealijle American. 



KATCtUI. BELKCnOK IM THK CASE OF UAN, 

la the " Quarterly Journal of Scienoe " for January, 186S, is a 
from which the following are extracts: — 
Titer in a recent number of 'Froser'a Uajj^ozine' endeav- 
to point out (hut although tliere Is u struggle lor existenue of 
I'M more or less intense kind, between different races aud nulion) 
yet that between man and man in a eivillzod coiiditim 
no such Rtrugglc, the wunk being prutectt'd. and the 
fe«ble inheriting wealtli which thej have nut won. Thus tUc fit- 
test do not survive, conlends this writer, and iho law of selection 
M fiu' interftii'cd with ns to fail, anil, indcuil, wu muj expert 
!geiieracy rallier than improt'emunt in oik'ili/e<t men.'' 
'Tbe "Spectator' accepts the view propounded by the writer 
'Fraser' in pu-t, but, making use of the iiiysteriuuB ti^rm . 
ipematarsl selection,' asserts that a new source of licnefit is 
tqiencd up to man by the cultivation of his moral nature, which 
ooanterhaloiiues any attendant evils. Tho error in this view of 
tbe case arises from a neglect of the fact thai civilised man Is ii 
•ocdal animal, in a truly zoijlo^cal sense. There is no sti'uggle 
for existence between the various bees of a hive, nor amona; tlie 
polyps of a poiypidom ; tho etiiicrglo is between hive and IiivL>, 
ant) poljTpidom and polypidom. So with the communities of civ- 
Bised men; Uie sirug^to is between one society and another, 
•trhntever may be the oond uniting such society; and in the 
" distant future we can see no entfto the possible combinations 
cieties which may arise amongst men, and by their emula- 
tend to his development. Moral qualities, amongst the 
[benthos developed In the individual, necesearily arise in soclu- 
19 of men, and are naturally selected, being a source of strength 
the community which has them most developed ; and Ihora is 
excuse for spunking of a failure of Darwin's law, or of ' super- 
Hiral selection.' We must remember what Alfred Wallace has 
lalsled upon most rightly, that in man development does not 
~L<(]t so much the boilily as the mental characteristics ; tho brain 
him has become much more sensitive to the operation of se- 
tion than the body, and hence is almost its sole subject. At 
ne time it is clear that the struggle between man and m:in 
Iff on to a much larger oittent than the writer in ' Fraser ' 
:d. The rich fool dissipates his fortune and beoemes 
the large-brained artisan dues frequently rise to wealth and 
isition i anif it is a well-known law that the poor do not succeed 
rearing so large a contribution to the new genonition as do the 
'ler. Flence we have a pei'petual Burvivid uf (he fittest. In 
most barbarous conditions of mankind, the struggle is almost 
lenlirely between individuals; in propoitiou as civilization has 
loureaaed among men, it is easy to trace the transfereuc 
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groat part of the struggle, little by little, from indliidusls to tribe*, 
naUoiid, leagues, guilds, curpoi'iiUuns, societies, and otiicr such 
combinatioTia ; itii<raC(H>uipaN^'iiig lliis Iransftirence has been un- 

denialjly tlie developnieot ol tliu moral quAlilles aud of socul 



SOUTH AUKRICAIT 

The following are estraeta from the Appendix of Prof. Agu- 
siz's "Journey in BraKil''': — 

" What sti-uuk mo at first view, in sucing Indians and N^tocb 
together, Wiia the marked differenee in the retiitivc proponioiis of 
the different parts of tbe body. Like lon^-iumed munkera the 
Negroes are generally sleador, with Ions legs, long arms, and • 
comparatively short body, while the Indians are aliort-teggcd, 
short-armed, and loug-bodied, the trunk being also mlher lie»T]r 
in build. To continue the comparison, I may say Uiot if tto 
Negro by bis bearing recalls the slender, actire UyloboieB, the 
Indian is more like tne slow, inactive, stoat OrTing. 0( coiii'sii 
tJiere are exceptions to this i-uie; short, Chiok-built Ni'^'r<><'~ :'ri 
ocensionally to be seen, as weU OS tull, lean Inditws ; Imr. -..ii; 
as my observation goes, the essentitil difference bi.-t>>i > ■■■ ii < 
Indian and Negro races, taken as a whole, consists in tli< i< u^ili 
and square build of the trunk and the shortness of liiiiUs id dii; 
IndiaiU, as compared with the lean frame, short trunk, duL-p-cleft 
legs, and long arms of the Negro. 

" Another feature not less sU'ikiug, though it doi^s not afleot 
the whole figure so nmch, is tlie sliort neck and great widtli of Uie 
shoulders in the Indian. This peculiarity is quite na marked ia 
thu female as in the male, so that, when seen from buliinJ, tka 
luditiu womau has a rery masculine air, extending indeed moiiiur 
leas to her whole hearing; for even har features hare rarely thu fem- 
inine delicacy of higher wonaiLnhood. In the Negi'o, ou tlM 
contrai-y, the naiTDwness of chest and shoulder, characteriiiio of 
woman, is almost as marked in the man ; indeed, it may well in 
said that, while the Indian female is remarkable for hvr ntaseu- 
line build, the Ne^o male is equally so for his feminine )U>| 
Nevertheless, tlie difference between the sexes in the two 
not equally marked. The female Indian resembles in 
i-uspect much more the male than is the ciuo with the Negr 
the females among the latter having generally more delii 
filatures than the males. 

" Aa to the limbs, they are not only much longer in proporli 
In the Negro than in the Indian ; their form and curringc dif 
also. The k>gs of the Indian are remarkably straight; in I 
Ni<gro the knees arc bent in, and thu hip as well as knee-J 
haliilnallv (lexed. Similar differences in other parts of the b. 
are visible from behind; in the Indians the interval bctweflnl 



3 shoulders, the shoulder-blades being comparatively ■ 
"■ ' " ■ it than in any other race. In this 

(toku \.\kB man, ^mV iXu.'Cft in. a 






terietic of tbe whole race. This peculiarity Is CBpeciollj 

1 a. pi'ufile view of ihe figure, id wlilch the bcoaJ, 

1 shoulder marlEs the autttne in the uppur purt of the 




lorL lu Ibe Nogro, on the conti'aiy, the shoulder-bladoa b 
g and placed more closely tosethisr, tlie shouidci- being riitbnr 
1 &nd narrow, and the hand dispropoitioniLteW Blender, thuu>;h 
e fingers are more eitensivoly w«uhed than in any other racu. 
I this respect there is little differeDce between male and 
male, the build of the male being more muBcular, but hni-dly 
toutcrj in both a. profile view ebows the back and breast pro- 
1 forward anil bnckward of the arm. The proportions 
1 the length and width of the trunk, as coraparod with 
1 other, and measured from the shoulder to the base of the 
, hardly differ in the Indian and Negro ; this renders the 
) in the relative length and strength of the arms and 
nore apparent. 
" Libe distinct species among animals, different races of men, 
. len crossing, bring forth half-breeds; and the hall-breeds 
twttreen these different races differ gremly. The hybrid between 
tiio White and Negro, called Mulatto, is too well known to 
require furtlier description; his feittures are handsome, his com- 
plexion clear, and his chai-acter confiding, but indolent. The 
^blid between the Indian and Neg^o, known ander the name of 
a quite difioreut; his features have nothing of the deliea- 
j of the Midatto ; his complexion is dark ; his hair long, wiry, 
oA early; and his character exhibits n happy combination 
uween the jolly disposition of tlie Negro and the ener{;etic 
Indtiring powers of the Indian. The hybrid between White 
1 Indian, called Mammeluco in Brazil, is pullid, effeminate, 
Kble, lazy, and rather obstinate ; though it seems as if the 
^^jidian inilueneo had only gone so far as to obliterate the higher 
«luir«cteristics of the White, witliout iiupailing its own energies 
to the Offi'pring. It is very reiiiHi'iiabte how, in both combina- 
tions, with Negroes as well as Whites, the Indian impresses his 
nmrk more deeply upon his progeny than the other I'aces, and 
bow readily, also, in fnrther crossings, the pure Indian chnracter- 
IsUcs are reclaimed, and thoso of t]ie other races thrown off. I 
bBve known the offsprin^of a hybrid between Indian and Negro 
with a hybrid between Indian and White resume almost eom- 
.^•taly the characteristice of the pui-e lotlian." 



THE ESQUIMAUX. 

• Capt. W. S. Halt, at the last meeting of the British Association, 
" " la jjaper " On the Bsqiiimaux Considered in their Rclation- 
_i to Man's Antiquity." The Esquimaux inhabit regions within 
i Arctic Regions, comprising Greenland and the islands to Ibe 
Kwest of that conUnent. Ethnologically considert'd, they are of the 
IlliangDliait typo, and in this respect nllied to Vao t'iuiis and La^>- 
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InndBrs. and the races orCootral and Eastern JUia. The questiop 
ftrbea, Whort: itnii wheD did this peculiar people originate ? Tbirt 
DO origiuating centra of the huniaa speciea can have occurnjl 
within tbo Arctic Circle, as ut present con stilu ted, ia self-evidi 
Tlitit the pi-ogeoitcra of the present inhabitants migrated n " 
any recognisable period ofhistoryi from sonthera andtaoreg 
latitudes, is equally iiToconuiiabJe with ordinary reason, evOJ 
their peculiar type did not render such bypoihesis unteotf 
Against the possibility of Greeulund having been peopled a 
Liipland or (inland, the evidence is so strong as to untoutv 
most to a certainty. In the Krst place, tbu North Cape of £tq 
is sopitrated from Cape Farewell, in Greenland, by ut leask 
degrees of longitude. Again, the prevailing winds id tb«se.f 
tuues are from the west, or from Greenland to Lapland; a 
lastly, the Gulf Stream, in its north-easterly coui-se, l>etweei)J| 



Greenland. He then procei:ded to show that a temperate dim 

prevailed in the Arctic regions during the miocene era, and pnireil 
this bj giving a list of the fossil plants which had been found ia 
Greenland, and submitted to Trof. Ueer. These shovred dial, st 
the time they lived within the Arctic Circle, a warmer climate 
charaeterused that latitude than that now prevailing in U>:roa- 
shire. I'rom this, Capt. Uall dodnced the conclusion thai the nlio- 
cene was the epoch when man first made his appearance on tJu 

Sir John Lubbock said he had no doubt tliat ultimately maoH 
advent on the globe would be ti-aced to the miocene epoch, lint ba 
ditfered fi'om uie author in holding that man was to be found in 
his oiiginal condition in the Oevanshii'e bone cAves, ratlii>r thaa 
in the temperate fossil forests of the cxtrenio North. The iifio- 
deer and the whale had always accompanied pre-liistorio man, 
and be did not see why he ahould be less happy than ia mon 
temperate regions. 



i 



PADCITT OF ABORIGINAL HOHEIUENTS IN CAKADA. 

Sir Duncan Gibb read a paper on tliis subject at the last meet- 
ing of the British Association. Being familiar with tlie archsoologi- 
caldiscoveries in Canada, from long residence there, it seemoiuo 
tdm there must be some reason why monuments of lui abuiiginal 
character were wholly absent or oxceedinvly scarce. Humboldt 
referred to one found in the Western Fraines, bnt now lost. The 
author, in his inquiry, excluded small Indian remains, sueh as (Uot 
implements, pottery, burying-grounds, etc., also mounds or bar- 
l-OWI. It refeiTed to monuments of stone, bnilt either lu dwell- 
ings or temples, as met with iu Central America. There wer« two 
reasons, ho said, why such remains were not found iu Caiiad^ud 
other northern nations ; the tirst was tlie extreme cold and 
of such a cllmute as exists in Ciinada, with its six months of 
tor. The gi-ound covered with, saovf was uuCuvorablo for die 
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ervatioii of architect u ml monumentaorreinainaofany kind, unless 
caretull; looked alter as in modern titne^. For the aatne re;\.saa, 
similar remaiDS wure scarce in Northern Europe and Asia. Cli- 
mate was not only the great drawback to their preservation, but 
"* ... gjig[e^_ some centuries of tfost would have 



scendants of the Tartars who crossed into America bj Behi'iiig's 
Straits, and occupied tlie whole or greater part of the continent. 
He considered them a different race from those who buill the magT 
nifloent temples of Central and South Ameiica, and they were not 
builders of Etcne, unless as met with in some of the mounds. But, 
supposing either race to be builders of stone, had any such monu- 
ments existed id the colder parts of North America, they would 
not have held together for any period of time. Although the cli- 
mate varies somewhat in Canada, being raildor in the western 
mrt, still no evidence of true aboriginal monuments h to be found. 
The climates of Egypt and Central Ameriija wei-e peculiarly fa- 
vorable for their preservation, and who could say the builders 
were not the descendants of the same people ? (Jf rock sculptures 
ftnd markings, Canada conid boast of few, especially in oavems, 
but there was no reason why some day they might not be discov- 
ered, especially in the series of caveros existing between Flam- 
borough and Georgian Bay, and also in a. similar series of caverns 
which the author conjectured would be some day discovered la 
rocks of a similar formation in the Island of Anticosti. 



UAK IN TBE QUATEEtMARY PERIOD. 

In the "American Journal of Science" for July, 1869, i 
quoted some paragraphs by Prof. Fml Broca, on human rema 
found in tlic caves of Perigoi'd, which not only furnish satisfactory 
proofs of the contemporaneity of man and the mammoth, but re- 
veal curious details of the life and manners of these old cave- 
dwellers, and give the anatomical characters of the race. The 
carved objects m one cave correspond with the reindeer period, 
while the human bones found in another belong i-ather to tlie 

Eeriod of the mammoth ; " and though a considerable time must 
ave elapsed between the two periods, yet there is nothing to 
hinder the belief of the gradual passage from one to the other, 
without any ethnic revolution, the same race maintaining itself in 
the same district uninterruptedly ; so that, if the bones from Cro- 
Uagnon are not those of the artists of the reindeer period, they 
" ~e, at least, those of the ancestors of that people. 

"The remains of the men of the qnaternaiy period that we 

iiave hitherto been able tu study belonged, for the most part, to 

^dividuals of short stature, with a rather small cranium, and a 

ore or less prognathous face. Hence it has been concluded that 

e primitive population of Europe belonged to a Negroid r 

BiKeoi'ding to some, and according to others to a Mongoloid r 
^irliose stature did not much eitceed that of the taodem \a^. 
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? SCIKSTIFIC DISCOTKHT. 



TliG TiiotB on which this opinion rests t tafca ns eiact ; but it resti 
al:ii) i>u a prei'oncvivRd iiina, whfuh, Tor iny ptiii., I have long cam- 
b;ilvi), namely, that in qn^itemiti-y Eurapo there whs only tmo 
riiio iif men. Stniting with tiie ethnogentc theoiy, ib:it ihc divne- 
Hity or tile human mce is produced by tho influence of tiron Mid 
ciri^umstanceB, the holders of the above-mentioned opinion ndmii 
that the typioil diffei-encea ou^ht to be less and less iu> no look: 
back to piiat n^s; and when tne poly genUts object that thi? Be|Hi- 
nition of the pilncipal groups of racui wnit already oomplet« ia 
tlio earllcBt historicat times, tbey are told thikt it was not in iIto«« 
e and itieaii^labtc 



prccL'dtng periods th.it tbe divergencies from the original type 
worn TOanifKsted. Reduced to these terms, tlio question of 'to* 



relii-a of the races of the quaternary epoch. Tbo mono^nista 
suppose that these races, nepitrated from us by thouRands of sgei 
perhaps, and for certain infinitely nearer to onginal mem than llw 
most ancient of the hi»torici'ai?es, ought to present, if not an sbso- 
luto uniformity, at least a manifest convcrgnnc-o toward the lypa 
of the oninmon mould whence, they believe, all the races came. 

■■ It comes to this, howuvor (and it ia mually the case), ihst 
facta begin to contradict a preconceived hvpothesis. The qmuer- 
nary race of Doi-dogne (Cro-Magnon) differs from the qanUsntaij 
race of the B<dgian caves, as much at least as dissimil:ir modem 
races differ one from another. The Pontr:iatia complete, not only 
tvlicn we look at the conformation and volume of tiie head, but 
nlw if we look at the form and dimensions of the bones of the 
limbs." 



rORHEB COKKECTIOH BETWEEN AUSTRALIA AMD ASIA. 

work of Mr. A. R. Wallace, on tho 
ithor maintains that the Asialio OOB- 
tinent at a former period extended much fflrther eastward, wid 
AtistrnlJa farther westward, than at present, and were probablj 
separated by the strait of Irombok, one of the Timor {alai '~ 
dividing tbe island of this name, supposed to have formed p 
Anslraha. from Bali, nnotlier existing island, believed, v ' 
and Sumatra, to have formed a part of the Asiatic c 
Tills theory is strongly supported by data from physical g _ , 
phy, liodlogy. botany, and ethnology. This Indo-ftIalayu'| 

gii>n, including the Malay peninsula, Sumatra, Java. Borneo, k 
all. Is surrounded by a shallow sea; another shallow sm ■[ 
i«i)nds the Papuan region, and a deep one the island of CeteBl 
the Timor group, and the Moluccas, Ibrming his Anstru-Mntnjil 
The Australian faunrt extends to Lorabok, tliL' Aiiafii' t.i 
1 in the Timor group the fauna and flora are iiMiisitioo 
lyiH.-*; as the latter are separated from each other by a deep stii, 
JlU naturally inferred that the islands must at some timi ' 
' dlogether-, ^itSnouteitrtuv^that Timor nasw 
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jtfted with Austi'alia in recent geological periods, he thinks they 
uch nearer than at present. 'rhau<;li B:ili is si'pHrntfd 
from Lombok by a striiit only 15 miles wide, the animals iivo very 
different, those of the former having an Asiatic, and of iJie latter 
an Australian type. 



At the time of the discover; of the immense egg of this bird in 
acar in 1851, M. I. Geofl^roy St, Hilairo placed the bird 
] brevipinnate or ostnch family ; but VuleDciennes, from 
the Btady of the same specimens, thought it belonged near the 
Dentins ; after him Brianconi maintained that it was a nipacious 
binf near the condors, and probably the "I'oc" of Marco Polo, 
Recently the boues of the lower extremity have been round, the 
examination of nhichoonfirms the original opinionof'St. Hilau'e. 
The tibia is remarkable for the exceptional enlargement of the 
articular extremitiea ; the length being 64 centimetres, the oir- 
cumference of tbe upper end is 45, of the lower $8, and of the 
shaft only 15i in its narrowest part. It has no bony bridge over 
the groove of the estensor muscle of the toes ; this is the case in 
the brevipin nates, except Dinomis and Palapttrgx; the foot 
13 much more massive than in D. dephantoput. The size of the 
femur is extraordinary, its length, however, being less than one aud 
one-halftimes that of iu lower extremity. BehindandaboyothecoD- 
dj'lesis a very deepfoasa, in which are tbe large oi'ilicesfor'the en- 
trance of airinto the interior of the bone, not lonnd in Apteryx and 
DinomU. The vertebrie indicate that the body of Epiomis was 
niach more bulky than that of Dinomis. It resembles Dtnomi* 
more tlian any other genus, yet is distinct, especially in its mas- 
sive foi-m and large feet; its height was less than that of Birtor' 
nia, not exceeding that of a large ostrich, or about two metres, 
while the Dinomis attained a height of 3 metres ; but it was much 
more bulky. Beside the E. laaxinms, others have been found, one 
of the aiae of the cassowary, and another of the size of the large 

^tard. There were then in Madagascar several species of lar^e 
restrial birds, analogous to the Dinot^ia and its congeners m 
iv Zealand. — Compta Bendvt, Oct. 11, 1869. 



APHAHAPTEBTX ; AN EXTINCT I 



? MACRITICS. 



U. Alph, Milne -Ed wards, in "Comptes Bendiis," April 12, 

'1, describes llie bones of this bird, found in the island of Mau- 

18 with the remains of the dodo and the gigantic gaUinule, It 

i gallinaceous bird, nor does it belong to the apteryx 

^_ . , . it is neither a rail proper, but comes near the genua 

jj^dninuu, of Australia. The bill was pointed, of dense tissue, 

what like that of the gallinule, but more i-esembling that of 

jyster- catcher, and well suiU'd for breaking the shells and re- 

invelopes of the mollusus, on which it probably fed. The 
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feet are strong, and admirably adapted for walking; in going 
from ihe gallinulee to the nUls. to IVitony* and Ocydroimu, W« 
coiue \iy degreea to Ihe I'orm of foot presented by tbis fossil. It 
is a transition form, one of the rail ramilj adapted for an essen- 
tially terrcBtriftl existence. Tlie winga were rudimeataiT. and ' 
their feathers too little resistant for purposes of Sight. The eX' 
tinctioD of this bird mtist be attributea to man and the animal spe- 
cies connected with him. It is ictoresting to observe tlmt lh« 
Apkanapleryx. living in Mauritius till recently, shows the close 
relation tKtween tiie fnuna of these isolated regions and that of 
the Austral i an region, and alBO its complete Beparation rromtltii 
fauna of the African c ' 



NEW FOSSIL REPTILES. 

Prof, O. C. Marsh (" Amer. Journ. Science," Nov.. 1869) A*- 
Boribes sereral new Mosasiiiiroid reptiles from the green-sand of 
New Jersey, and a new fossil serpent IVom the tertiary of dw 
same State. He states thai a striking difference tnlween ths rep- 
tilian fauna of the cretaceous of Europe andAujerica is the pr«T»- 
lence in the former of remiiins of Ichthyosaurus and PIpsiosaums, 
which here appoarto be entire lywanlino;; while the MoassouTOidl, j 
ft group comparatirely rare inthe Old World, replace IhetD ID tUi I 
country, and are abundantly represented boft in ^ne.ra and 9p«- I 
ciea. He describes many new forms of this peculiar type of rtp- 
tllianlife, ranging in length from 75 to 25 feet; bis genus Saliioa- 
rut has well marled ophidian affinities. He adds, ," The earliest 
remains of Ophidia both in Euivpe and this country have been 
found in the eocene, and nearly all Ihe species from strata ald«r 
than the post-ptiocene appear to be more or loss related totfie 
constricting serpents. Remains of tins character are not aneon- 
mon in European rocks, but in this country two species only, one 
founded on a single vertebra, have been described hitherto, mA 
both of these were discovered in the tertiary green-sand of New 
Jersey. Au interesting specimen ttnxn tlie same formatiOD, re- 
cently presented to the Museum of Vale College, indicates a third 
species, macb larger than either of the others, in fact superior in 
size to any knownfossit ophidian, and not surpassed by the largest 
of modem serpents.'' This species, which hacalls DinophU grtm- 
du, was pi-obably hot loss than 30 feet in length, « sea-serpent 
allied to the boos of the present era. The paper concludes as fol- 
lowB : ■* The occurrence of closely related species of large serpents 
in the same geological formation in Europe an^ America, JDSt 
after the tola! disappearance in each country of Mo$aimtna and 
its nllies, which show such marked ophidian affinities, is a fact of 

Rcculinr interest, in view of the not improbable origin of the 
)rmpr typo ; and the intermE^dlale forms, which recent discoveries 
have led palieontologisls fimiiliar with these groups to confidently 
anticipate, will doubtless at no dislont day roword exploratiooB in 
the proper geological horiaon." 




OF BRACniOPODS. BY EDWARD 8. HORSE. 

Eostport, Me., carlj in tho aummor, 

" " " ' "' a spedee o" 

D Hbiindant ii 
As little has beoD known regarding the early stages 
t this cloaa of antnials, the tacts here presented will be nf inter- 
Bt> as seiiling beyond a doubt their intimate relaiiona with the 
?e1yaoa. In a few indiTldunls, the ovuriea nero fonnd paitinlly 
Illed with eggs. The eggs were kidnej-«haped, and resembled 
the etatoblasts of Fredericeila. Nt« intermediata stages were seen 
between ihe eggs and a toi-ia which recalled in general propor- 
tions Megerlla ur Ar^ope, in being transversely oval, in having 
the hinge-mnrgin wide and straight, and in the large foramen. 
"etwecn this singe and the next, Uie shell elongates, until we 
tve a form remarkably like Lingula, Iiavin<r, tike Lingnla, a 
edunole longer tbnn the shell, liy which it holds fast to the rock. 
' BUggesis, also, in its movements, the nervously acting Pedi- 

[^In this and the aevera] encceerling stages, the mouth points 
itlj backward (forward of authors), or awuy from the pedtm- 
r end, and is surroundi'd by a few ciliaUid cini, which forcibly 
all certain polyzon. The stomticli atjd iiitcRtiQe form a simple 
punber, alternating in their oun tractions, and li'ictni]; the paiii- 
«a of food from one poiiion to the other. At this time, also, the 
IDWnish appearance of the walls of the el»mai:h resemble the 
iii>9iuic lolds of the Polyzoa, In a more advanced stage, a fold 
^ " en on each side of the stomach ; fi-om this ibid, tho compli- 
d liver of tho adult is developed, first, by a few diveiticular 
appendages. 

^ When the animal ia about one-eighth of au inch in length, the 

Ippbopliore begins to ase^umo the Imrseshoc-sliaped form of Pocti- 

iMella, aad other high Polys^oa. The mouth at this stage l>egins 

t turn towards the cloi-Hal valve (ventral of aiitliors) ; and, ns the 

IBtral lobes of the lophophoi'o begin to develop, tlie latent) arms 

re deflected. In tliese stages an cpistome is very marked ; and 

, ^ waa noticed that the enil of tlie intestine was held to the mantle 

hj nltachment, as in the adult, reminding one of the /unieultu in 

^flactoitBtnaia. Ho trace of nn anns was discovered, though 

nany specimens were carefully examined nnder high powei« for 

' is purpose, the Intestine of the adult being repeatedly ruptured 

ider the compre.°sor without showing any evidence of au anal 

ienar&. — American NaiuralUl, Bepltmber, IStiQ. 



I Dr. J. J. Bigsby, in his " Thesanms Silnricus," remarks, 

vimordlal sutge did not st;ii-t forth. Palhis-like, at once, 

I BiiUuriiy. The qunntity, v.irieiy, and high raoU ot v\a ^a.*\« 
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US up from any other conclusion than thnt it is only part — and 
a ricb pikrt — of nn already estabJiehed florn and fiiuna 'f'"S 
iindeteoti^d at present." His tables show that more than ball of 
the known Silurian speciei h&ye hitherto been found in only one 
locality, giving Torce to the assertion of Prof. Edward Forbes, that 
a large propoi-tion of all known species of fossils ara founded on 
single specimens. The species thus restricted to asmallgoo^rapli- 
ioaf area also attain only a small vertical range or duration in 
lime. As stated by the " Quarterly Joamal of Science^ (Januarr, 
1669), "The general law of the range of species in spaee and 
time may be broadly and roughly stated as follows: long life and 
great ninge; short life and rexlrieted rnnse. Now, wiLliont nt all 
doubting tlie fact that the Uvea of speciesjlilEs tliose of individaals, 
may vary in length to a gi-ent extent, we thiiik that naturalists 
who " count he:ids" should satisfy themselves whether a spedet 
which has spread over three-fourths of the globe, and enjoyed an 
existence extending tlirough several divisions of tbe SUttrtm 
period, is precisely equivalent, in Kataral History value, to k 
species of the same genus which, witli scores of others, was botti 
created and destroyed within tbe limits of one minor subdivisioii 
of the same period, and which never extended beyond an arwml 
a few square miles. To put this question in a concrete fornii M 
us ask whether Orthoceraa annalatum is of an equiralont valtie to 
0. inta-mixlum^ — the former a species ranging IVom the CnradoC 
to the Ludlow rocks inclusive, and from New York, through 
Noithem Europe and Great Britain, to Bohemia, while the InttPT 
nccura in only one subdivision of the Silunnn system, and in but 
one small distriot in Bohemia." 

His conclusions are : 1. " We already have materials from al- 
most all parts of tbe Silurian scale of rocks to show, wiUi wotM 
force, that life bcgitn earlier a.nd more abnudnntly in the vallnvs 
of the St. Lawrence and Mississippi llian in Europe. 3. It would 
appear thai the Silnrian system ol rocks is universal in extent, ajid 
tliat its component parts were hud down at a proximate time, and 
in like manner ceased to be laid down, — statements approved bj 
AL fiarrande. 3. It is a vcrv striking fact that the great Du^ori^ 
of the Silurian fauna made their first appearance on the same hon- 
aon J thai is, everywhere on, prosiraately, the same stag« or eobdi- 
vision of the epoch, i. Silurian life was disconiinued everywhwo 
nt the same time, proximately. 6. The upper Silurian fossils, 
which people tbe Prague colonii^s in fauna D. d., except as they corns 
from another area, ai-e not reeurrents ; are not the posteiity of 
Bohemian molluscs. They aii- the precui'sors of an ideatioal luid 
Larger coming fauna. Signs are not wanting that they come from 
a eonntry where the Silurian epoch was nioiv advanced than in 
Bohemia; and they became of ^eat value by indicating local ine- 
quality ol' progress in the a(;t ol deposition duiing this epoch ; sug- 
gesting, moreover, that any of the Silurian stawes may be in 
process of formation about the same time with another, in diff«ient 
parts of the world. 



DEEP-SEA DREDGINGS. 

At ibe last meeting of the British Association, n letter waa read 
from Praf. Wyville Thomson on recent tlreil^aTig Id 2,435 fathoms. 

Thi? remM'kable extension of Icnowlcdgi: in ihia diiiictton hud 
removed the idea which, Btoited b^ the late Pi-of. Forbes, hud 
prevailed till very recently, that murine life did noi exist at d(.'plha 
tieyond MK) fathoms. That was a tuost i-emorkiible illustiution of 
■he necessity for caution in coming to conclusions. If Prof. Forbes 
could fiill into such an error, how ciireful needed evevj one to be in 
coming to conchisions ! Some interesting results had been u\>- 
taincd by Prof. Perciral Wright off the coast of Spain ; and H. M.S. 
"Lightning" had been sent out to dredge in iba sea between the 
Hebrides and the Faroe Islands; and one result was, to find thtit 
tbera were two iliaiiact sets of temperature and two sets of fauna 
■VithtD fiO miles; that difference of lempeiature was prabably 
"^iMed by the return of the waters of the Gulf Sti-oam. after being 

lied at the Pole, The invcstigtttions of the " Lightning " hud 
been carried to the depth of &60 fnthoms, and tbnnd no life 
_ . . at depth. Prof. Thomson had. however, dredged in the Day 
of Biscay lo the dejith of 2.800 fathoms; and the Tetter gave nn 
interesting account of the casting of the dredge at SQch depth. 
Above one and one-half cwt. of ooze was the general rosull of a cast 
ol the dredge, and the thermometric instruments employed showed 
ttau tempetature to be about 36.4; and life waa di^tiibutcd over 
the whole area which had been examined before the specimens 
were of a dwnrfed character, owing, probably, to the low tem- 

EitHtare. In the course of the discussion which ensued, Prof, 
oxley said he hoped it would not be at once assumed thai natu- 
ralists had assumed Prof. Forbes' inference as to the depth at 
whLuh life might be expected to exist. No revolution had tuktin 
place in science on account of the recent drcdgiugs. Men of 
science — and even Pvof. Forbes himBelC — were loo well awure 
of the nnsaHsfoctory nature of the merely negative evidence, of 
which llicy were alwayti distrustful. 

He hod recently bad the opportunity of examining a quantity 
of sounding sent him by the Admiralty, which had been dredged 
in fdl parts of the world; and it nppeai'ed from these that tliere 
WM s gigantic band of life encircling the globe at the bottom of 
liie w». It was, too, extremely incerestin^ to rcflcot ihiit the sea 
bottom in which these creatures were found was of the same gco- 
logkul formation as that which was millions of years old ; ana the 
forms of life found there also resembled those found in the geo- 
logical formations, called the cretaccan peiiod. 
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TSe AUCEBA. 



The following extracts 

■■ London Quaiterly Rcvii 

•• Perhaps the clearest i 



ce of the usdesaoc*^ o^ ».\.\fi.TO^va^ 
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1(1 make the possession of n Etomacb a distinctive fentiir« of iti 
iiuCurc is shown by the history ol' a group of creatures, of wbiut 
iveli-kiii>nn uud common amffibit aiiiy be tnkeD na a type. 1 
these, there om be no question ofdofinition; for in noM ~ ~~^~ 
ever van they be snii) to possess a pennan«>nt Htomach. 

"The aromba has a just clAim to the title of animal, for iu 
nfBiiitius with llic foraminifeni are clenr ; Ani) no one would deny 
tlial these ci'eatDres, with Ihcir cxqiiisilely beautirul shells, nra 
ftDimnls. Yet the amoeha boa no stomach, — possesaes.indoed.il" 
oi'gHQS at all, unless we consider its so-called niicleas as one ; »Uil 
there are closely allied forms in which even this is absent. Cou- 
ccire of a mtnnte di-op of transparent jelly, so small as to bn lr>- 
rlslble without the help of a microscope, — a drop of jelly aprinkleil 
and studded with a dust of opaque ^^nules, sometimes bidin* in 
Its midst a more solid rounded body, or kernel, called the nuoleas. 
and perhaps with the outer rind a little different from the internal 
mass. Conceive, fiirthcr, of this aiuotba as of no ctmstaat shape, 
but, like the Empufia, shining', as we look upon it, from one fonu 
inU) unotlier. At one momeat, it is like a sttir with stntg^ling, 
uiicquul limbs ; at another, club-shapi'd : now it is a rouodt'd 
square ; soon it will be the image of an hour-glass. Nono of 
these changes can be referred to currents in the water in wbicb 
It lires, or to any other forces acting directly upon it from with- 
out. It seems to hare within !t some inner spring, an InboTn | 
power of flowing, whereby this part of it or that moves in 1hi« or 
thai direction. And not only do its parts thus shift and change 
in form, but tlirough their changes the whole body moves from 
place to place. As we begin to watch it, for instance!, at the . 
moment when it is in what may be called its ronndcd phase, a 1 
little protuberance maj be seen staitloe; out on ooa side. SpMd- I 
ily the little knob swells, lengthens, nowe into a long process. 1 
The processthickens, faint streams of gniDuks indicating in whioh '' 
-way the curi'Cnts of the unseen molecules are setting. The sub- I 
Btanceof thehody surges into the process; and as thelatter widens ] 
and grows thick, the former slirinks and grows small. At last the 
whole body has flowed into the process ; where the body was, 
there is now nothing, and where the process reached to. the wliole j 
body now is. The creature has moved, has flowed from odh spot 
into another. Here, then, we have movement without mu«c&«, 
locomotion without any special organs of locomotion. We Imvi^, , 
also, feeling without nerves or organs of sense ; for if a proci-td 
such as webave described, while flowing out, meet with any ob- 
noxious body, tt will shrink back, and stop in its work. Aud tb« i 
whole body, tended by some potent shock, will often gather 
itself up into a ball. As it moves without muscles, so, also, dovs 
it eat without a stomach. Meeting, in its sluggish travels, with 
some moi'sel (and diatoms are its freqnont food), It pours itself 
ovQr its meal, and, coalescing at all points around it, thus swallows 
ita food by fluxion. To use n homely illustration, it Is much as if 
a piece of living mobile dough were to creep around an apple, 
itod to knead it«eir together iato a continuous envelope, in order Id . 
/fna AH npple-dumphng. VltLXub\agUiB^uQ& ikiu tiavetopvd by | 
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gelfttinouB subntoDoe uf thi^ aoicebn, we soe it peow fiiinter ani] 
itor, 119 its DUCritJous conslitucnw liecoioo iiU*olveil bj the cor- 
\ve Action of the same tmn spurn nt but clieraienlly active jelly ; 
' when all Ike goodnesa has been got out of the meal, the body 
le eater flows uwuy Irooi the indigestible remniDS, just in the . 
1 way that it Sowed ai-ound the original moracl. 
liVe htiFe in this a creatui'e, ilien, eattag williout a Etomach, 
taoving without muscles and without limbs, feeling without 
nerves, and, we may add, breiithlug without lungs, aoiT nutiitlon 
witliont blood. The amtsba is a btimg of no constant outline, of 
no fixed shape, which chun^ss its form according to its moods and 
Its needs, and turns its outside into its inside whenever it pleases, 
which is without organs, without tissues, without unlike parts, a 
mere speck of living matter all alike all uTcr. And yet, in the 
—'■'■^ of tJiia simplicity, it enjoys all the fundamental powers, and 
: all the essential duties, of an animal body, and is, more- 
bound by chains of close-joined links with those complicated 
1 of animal life whit-h are provided with special mechanisms 
IF the most trifling of their wants. 
, "The dormant capabilities of this organ less be ins are indirectly 
bid interestingly sliown by_ the shells which, in allied forms, are 
bnilt np by the agency of similai* homogeuooua living matter, and 
which are, in many cases, * sti'uctures of extraordinai^ compU^s- 
ity and most singnlar beauty.' Frof. Huxley, in his lectures, 
justly says: — 

That this particle of jelly is capable of combining physical 
in Euch n manner as to give rise to those exquisite and al- 
iBt mofhematiually arranged structures — being itself strueture- 
B, and without permanent distinction or separation of parts - 
to mj mind, a fact of the profoundest t ' 
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While collecting on the coast of Maine lost summer, I made 
Itumerona experiments with glycerine, most of which were emi- 
;ntly satisfactory. At the present time, I have a large lot of 
«pecimens which have the colors perfectly preserved, and nearly 
■a brilliant as in life. Among these are many kinds of Crustacea, 
BOdi as shrimp and prawns, amphipods and entomoatraca ; also 
many species of atarhshes, worms, sea-anemones. The staiiishea 
and crastacea are particularly satisfactory. The internal parts 
are as well preserved as the colors i and in these animala the form 
ta not injured by contraction, as it is apt to be In soft-bodied ani- 
mals, either by alcohol or glycerine. The only precaution taken 
was to use very heavy glycerine, and to keep up the strength by 
toansferring the specimens to new as soon as tliey had given out 
water enough to weaken it much, repeating the transfer two or 
three times, according to the size or number of apeoimena, or 

"'" ' e water was aiTi-emoved. The old can be used again for 
; bath. In many cases, the apccimeas, 6a5cc\tt.\V3 cx«i»»t.v.5t. 
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were kllli;(I by immersing them for n few minutes iu strong alco- 
hol, wliich aids greatly in tlie extraction of water, but usnuliy 
turns tlie delicate kinds tu an op;iquc, iliill white color: but thi« 
opacity disappeora when tlie; nre put into gtvcerlne, and the real 
colors a^in appear. Mauj colors, however, quiekij liide or tun 
rod in alcohol, so thnt such specimens must \>e put at once into 
glycerine. Green shades nsually tui-n red almost instantly in 
alcohol. SpecimenB of various lepidopteroua larvto were also well 
preserved in the same manner. 

The expense is usually regarded as an objection to the use of 
glycerine. The best and strongest can bo bought at alwut onn 
dollar per pound ; but racently i have been able to obtain a very 
dense and colorless ailiclo at 42 cents per pound, which is enUrely 
satisraetory. As there is no loss by evaporation, the spcciniens 
will keep, when once well prcaerveil, if merely covered by il. 
The expense for smiill and medium-siKcd specimens is not m ucii' 
more than for alcohol. — A. E. VerriU, Tale College. '^H 

CHANGE OF COLOR IN AUTUMNAL FOLIAGE. j^H 

Mr. Joseph Wharton, in the "Aniericnn Journal of 8ci«D<^^^ 
for March, 1869, makes the following observations : — 

" If chorophyl, tlie green coloring matter of li-aves, should be, 
like many other greens, a cotupound color, it mu^ have fur ons 
of its elements a vegetable blue, capable of being reddened by 
acids. If the jnioes of le:ives, kept in a neutml condition by the 
vital fciree, or by alkaline maUer bruu^^ht in the sap truoi tba 
earth, should, when ciroulation ceases, become acidibed liT the 
atmospheiio oxygen, those juices would then be cjipable of rcd- 
deoing the vegetable blue of the chorophyl. If, however, that 
vegelttble blue should be thus, reddened, it ought to become blue 
again when exposed to an alkali; or, in other words, if grc«n 
leaves should be reddened in the autumn in the manuer hei-e eug> 
gesled, by the unresisted acliou of the oxidissing iitmusphere, Ihcy 
ought to return from red to green If immersed in an alkaline 
atmosphere." 

He exposed upon a staging, under a glass receiver with n csp- 
sule containing ammonia, a viiricty of autumuul rod leaves, and 
had the gratific&tioD to perceive that in moat cases the green color 
was restored, — the leaves having a thin and porous cuticle under- 
going the change most rapidly aud completely, the reetoi-ed greea 
oulor remaining from somo minutes to hours. 

" Frost promibly plays no other part in causing the autuia 
tints, than merely to ari-est the ciroulation by killing the lei 
When a sharp frost occurs early in the fall, while the pulp o 
leaves is still full and plump, the red colors come oat Driflini 
beoaaso there is plenty of the blue substance to be acted upon by d.. 
juices. then also abundant. When, on the other hand, the Icavm 
die slowly and &re at the eaoie time slowly dessicated in a lata 
^Wid dry autamu, the pulp beeouies so meagre, and the skin Bit dry 
nhA hard, that an abundant pixiduction of fine red tint ' ' 
Mlb]e, and brotvu, ihu color oi doctLj, 'gteduouoixtes." 



utuBW^^H 
>lew^H 

iuiannj^l 

inbylfi^ 

leftVM 

alata 

mpo^_ 



OK aiUTTLB WORTS. 

The Diatomaceae, or Sritlleuorlt, nre unicellular microscopic 
pUnts, so numerous that tliere is hardlj a spot on the face o( die 
earth, from SpitzbergCD to Victoim Lnud, where tbey may not bo 
found. Tbe,v abound in the ocean, in fltiU running fresh water, 
and even on the xuifacc of the bare CTound. 

The; extend in latitude boj'ontl uie limits of all other plants, 
and can endure extremes of temperature, being able lo exist in 
tbemu] springs, and in the pancake ice in the south pohir lati- 
tudes. Though much too BmaU to lie visible to the naked eye, they 
occur io such countless mjiiiula aa to stain the berg and pancjike 
ice wherever the; are washed by the swt;!! of the sea ; and when 
enclosed in the congealing surl'aoe of the water, Ibey impart to 
the bra^ and the pfincalfe ico a paie ocbreous color. 

Some species of diatoms are so univei'sal that they are found in 
every re^on of tlie globe ; others nre local ; but the same species 
does not iDhabil both fresh and salt water, though some tuv found 
in brackiah pools. The ocean teems with them. Though invisi- 
ble as individuals to the naked eye , the living masses of the pcla- 
gjo diatoms form colored fringes on larger plants, and cover 
stones and rocks in cushion-like tufts; they spread over the sur- 
fooe AS delicate velvet, in filamentnl strata on the 5nnd, or mixed 
with the scum of living or decayed vegetable matter, floating on 
the surface of the sea ; and they exist in immense profusion in the 
open ocean as free forms. The numbers in which ihcy exist in all 
Iktltttdm, at all seasons, and at all depths, — extending from an 
inob to the lowest limit to which the most attenuated ray of light 
can.pen«tr;Ue, or nt which the pressure permits, — are immeaBura- 
bly in excess of what we have been in the habit of assuming. 
S'flinperature has little to do with the distribution of diatoms m 
"* • tropics ; it decreases with the depth at a tolentbly fixed rate, 

1 it becomes stationary. It increases in tlie polar regions with 
. depth, and upproacbos the sbtndai-d, which is probably uni- 
'Torsal, near the bed of the ocean. 

Diatoms are social plants crowded together in vast multitudes. 
Dr. Walllch met with nn enormous Bsscinl>lnge of a filamental 
^uciea, from 6 lo 2U times as long as it is broad, aggregated in 
ttiflwl yellow masses, which coveri-'d the sea to the depth of some 
h«t, nnd exleniled with little interruption throughout 6 deuces 
nf loneiiude in the Indian Ocean. They were mixed with glisten- 
ing yallow cylindrical Kpeciex of such comparatively gigantic size 
-futo be visible to the nuked eye. 

Other genera constitute the only vegetation in the high latitudes 
»f the Antarctic Ocean. Dr. Hooker observes that, without the 
>niver9ul dilTusioti of diatmns in the south polar ocean, there 
tfuuld neither bo food for the aquatic animals, nor would the wa- 
ter bo |>orllied from the cnrlioniu acid which animal respiiT''~" 
Mid the decomposition of mailer produce. These small plant 
ford an abundant supply ol I'ond tn the herbivorous mollusca and 
Other iuhabitants of the sea, for ihi^y have been found in the stoi~ 
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acbs of oysters, whelks, crabs, lobster?, scnllops, etc. Even tha 
IfoctUucce, those Inminous specks that make the woke of a l>«d 
shiae like silver in a witrm sumini.>r night, live on the flnaltng 
pelagic dialoms, and countless myriads are devoured by ibe enor- 
mous shoals of Salpie, aod other social marine animals. — Mrt. 
BomaiiUU. 

GROWTH OF CEREALS. 

At the last meeting of the British AssociatJOD, Mr. F. F. Hallett 
read a paper on "The Law of Development of Cereals," Hi« 
experience showed him sevei'al years ago thalcorn, and fspedallj 
wheat, was injured by being planted too closely, tie found ft 
wheat pliint would increase alioro tbe ground in proportion as iu 
roots hud room to develop, and that the roots might be hiiidervd 
by being En contact with the roots of another plant. He continued 
a scries of esperiments, planting one kernel of wheat only, and 
succeeded so well in improving the method of cultivation as to 
raise wheat whose ears coutaincd 1S3 grains, or more than 60 on 
each side. In the conrse of bis in vcscig.it ions, Mr. EUllett maHo 
other discoveries with regard to the grawth of cereals, which he 

" I. Every fully developed plant, whether of wheat, oats, or 
barley, presents an ear superior in productive power to any of tha 
rest on that plant. 2. Every such plant conlaina one grain which, 
upon trial, proves more productive than any other, 3. The best 
grain in a given jtlnnt is found in its best ear. 4, The superior 
vigor of this grain is transmissible iu different degress to its prog- 
eny. 5. By repeated careful selection the superiority is accumo- 
laled. 6. The improvement, which is first nused gradually, allerm 
long scries of years is diminished in amount, and eventually so fiv 
arrested that, practically speaking, a limit to improvement in the 
desired quality is roacbed. 7. By still continuing to select, th ulBg 
provemeut is maintained, and practically a fixed type is the W" ' 



AUEEICAN FOEBtL BOTANY. 



M. Lesqtterouz says the American continent is " the only part Of 
the world where questions of genei-al signilicauce concerning paln- 
ontological disti-ibiition can bo studied with some chances of satit- 
faetorv conclusions." We quote the following from his report:— 
■*TlkQ few vcgetikble remaias obtained from the tertiary of n^* 
nessec and of Klis^ssippi. and from the cretacean fortuatluij 
Nebraska and Oaliforula, have demonstrated facts which «' 
was Buarcelv prepared to admit: — ^_ 

"First, t'hiit the floras of our ansient formations alreadvfiia 
peculiar types, which separated them fmm eacli other in the cuffei* 
V vat oontincnU. This is even evident in tbe vegetation of the coal 
ft iDeasures. Tlierefore, the supposition of a continental nnic — * 
" £urope willi America, by Atlaniides, or other intermediate It 
is proved to be unlenuhle. 



gpalw- 
3f satii- 



J 



BIOLOGY. 299 

" Second. That the csscDlial types of tUe olJ floras, of the cro- 

I faoeona and tei-tiaij furniiitioiig, hare iiosscd into our present 

I ragetatioD, or nre preserved to our time. The cretacean of Araer- 

1 ^Bi for example, has already tlic inugoolias, which we find still 

more abuudimt in our teitiary. This last fornintioD has fui-nishod 

a rtunber of species of the ^enus Alagoolia, nDarlj identical with 

that now eAistin;; in the United Stiites, while the ^nus is totiilly 

Absent in the corresponding florns of Europe. More than this, 

we find in our tortiaiy the sumo pie dominating types mnrlied on 

iwtli eidcs of the Rocky MountaJos. Un the Atlantic slope, le.ives 

of magaoltas, of oaks, of elms, of maples and poplai's, and not a 

tnce of coniferous trees; while in California and Viincouver's 

Idand the redwoods or Sequoia abound in the cretacean and ter- 

lisi-y, as now the}' still form the predominant vegetation of the 

couniry." 

BIOLOGICAL SUUUARY. 

Identilg of Viiual Imprtaiona in the Animal Kingdom. — 
According to the experiments of M.Bort, as reported to the 
French Academy by Milne Edwards, performed on the Daphiia, 
a minute cruetacean inhabiting fresh wnter, all animals see the 
so-c»lted luminous raya of the spcctcum for the same range and 
with the same relative intensity as luan does, and none other. If 
we consider the great diSerenee between the structure of the hu- 
man eye and th:it of the single composite unfocetted eye of the 
Daphnia, and the distance which separates tlii'se zoological types, 
we are authorized, until the contrary be proved, to assume thai 
the animals between this cruatacea.n and man, and perhaps those 
below the former, see the same rajs and with the same relative 
ittUiaaAy.—Compta Rendai, Aug. 2, 1869. 

ZVoM/tMioA of Blood. — The chief causes of the discredit into 
'bicb tilts operation has fallen, are the employment of Hbi'inixed 
' d, inability to measure the quantity used, and the imporfec- 
ofthc instruments. Fibrinizcd blood coagulates in the lubes 
of the apparatus; hence cither the transfusion becomes impossi- 
ble, or there is danger of iiitruducins clots, which may ennse 
death, immediate by obstruction of Uie pulmonary' arteiy, or 
delayed if the clots arrive at a more distant part of the circula- 
foii. The librine is not an essential part of the blood, and may be 
removed without inconvenience; in fact, the process of removing 
tbc fibrine bv whipping saturates it with oxygen and frees it iiota 
CMbonic acia. If too much blood, or too much at a time, be used, 
Ibe heart is overburdened, and paralysis of the organ or danger- 
:4iu oongcsiions may ensue. An apparatus lor performing this 
vperailon with success is described in " Comptes Keadus" for 
l&itobor 4. 1809. 

I Function of the Marrow of Die Bontt. — According to M.Neumann 
U"Coiiipte(i'Rendus,"MHy 10, 1869), this is an important organ in 
Afl formation of the blooa, coutinucUly developing new red blood- 
^Ua by the traoBronuatiou of ooJotless cells resembling the cot> 
Wpfi'"' of the lymph. 
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H Gonjon haa also demooMratnd ia bia prise essaj' ^"Compta 
Reodiis," Jun» 14. 1869), bj experimi-nts on rabbitauni) chickcua, 
that portioDB of tlio nucrow inaerted ainr>Dg the* mtt^clos beoouo 
muted to the snirouDding tUaoes, smd. like the perioatcum, po»- 
se^ tbu property of reprodncisg baaj nutter. Tliia lurat 
plays na important part also in ibe fovmatioD of callDs. 

ITttCharianEgg. — la 1864 M. Balbiani showed ihattbeon^ 
riao egg cootaios, beside the vesicle of Purkiuje, a secood vesicle, 
which also coocnra ia the formaiioD of the embryo. U. Get^ 
in a prize essay for 1868, has demonstrated that, in the primidT* 
ovule of the Baeadma, an animal parasite on marine cnutac«uu, 
both these vesicles coexist before uoy other element is derelopeii 
in it. In following the evolalion to complete developwent lu 
fonod that one of the Teeiclea became gradually surrounded liy 
molecular granulations destined to form a. cicatricula aualogoos 
to that of the egg of most ovipara, wliile the other was sumiUDd- 
ed by materials fur the noniishmeat of the embryo, or the ele- 
ments analogous to Uie yolk. This discovery proves thut tlie ves- 
icle pointed out by Purldnje in birds, is lB2fi, is really, lii the egg 
of such species as have a oiealricula, the centre of its forma(io>i, 
that is, of^the germ. Science thus, by direct observation, asoenda 
even to the sourcesof life. — Comptet Bendui. Jane 11, 1869. 

laoc^dability of TubereU. — The experiments of M. VillelBlB 
iihuw conclusively that tube^culol^is may bo produced in oertriV 
animals by the insertion under tbe akin of tuberuuloM 
matter from man or any infected animal ; a similar elToc-t fol- 
lows the iatroduetioD beneath the skin of the sputa in ttiis dis- 
ease ; and recently it b.is been shown that the dried and pow- 
dered sputa mixed with food will introduce ihe tubercle thi-oo^ 
the intestines, and oonsequetitly produce a general tuborculQ" ~ 
From the fact of inoculation foilows tliat of its specific vinilefl 
and from the latter its contagiousness j inocuhtljle from mtf 
animals, it is doubtless so from man to man. The putiei 
eoaditions of cohabitation which will render this disease (ni 
missible form an impoitant subject for future invesligotiuo. — 
CompUM Rendui. June U. I8G9. 

C/ioleiltrijM. — According to the researches of Dr. AusUn Flbit, 
oholesterine is an exci'emenUtious product, formed in great pArt 
from the brain and nerves, absorbed by the blood, sepamtcd from 
it by tlie liver, entering into tbe composition ol' Uie bile, to which 
it gives its excremenlitioua character, poured with the bile into 
the email intestine, where the act of digestion changes it into 
siercorine or seroline of Boudet, under which form it is evacuated 
with the fsBCfls. Its retention ia the blood constitutes a gravo di*- 
onse, called by him "cholosteremia," in which tliis substance ncu 
like a poison, bringing on coma and death, as in urtemlc poison- 
ing. It is a disease wholly distinct from jnunUice, though tbe 
twci may coexist. — Conpta Jiendiu, June, l&fi9. 

Potion of Batradiieaiu. — A tree-frog of New Grannda, Pk^ 
tobatff metanai'hinv* f or tlie i^'a, of a reddish color, shaded with 
Niipk'S yellow, and Bometimea black underneath, secretes in«otoou_ 
I'lviu ihc doriial region, uV iku gvu^UiBt activity' when coI1«oM4^H 
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a of seeretion by the llTui'Biiiraal. Under Ibo influence of 
] paio tiM npp^r ptii'tint) ol tbi) body beoomei covueed with 
lite, milky, vi.-^dd liquid ; this ia tbtj poisun, In which ihu an.- 
B quick); dip the enilH of their aiTows. The i>oia<iu is safS- 
tient lu kill animatsns liiriiensihG jn,guar, and alsoioiui. Expcrl- 
meals oD animals ^liow ijiai, as in cuitiro, the poison ncm upon 
Um organs of ruoiion, and not on Lliose of sensation. — Compta 
~ ' r, Jiau, 1869. 

\tnce of Trader on Cholera. — Exiensive Btalistical researches 
too ahown that among 37,000 workmen in copper, there were 
■^ » c*»es of cholem, or one in 1,370 ; among 28,000 workers 
roa and stoel, 202 coses, or one in 209 ; among 7,500 work- 
r metals, 42 cased, or one in 278. — Complea Bendiii, 
^. 37, I6S0. 

— MM. B^champ and Estor announced to the French 
idemy, in Febi-uury, 1869, tJmt numerous experiments had led 
'diem to the concluinioa that what ia ci.ille<) the filii-ine of the blood 
Is only a f»Ise tnamUune formed by the mlcrozymoa or molecuJtu' 
gninulations of the blood, oiisocinti'ii by a siibsUinco which they 
&«creie with the aid of the albuminoid elements of this fluid. — 
CompttM Sendar. Sept. 20, 1869. 

Oieiuifrnal Caute of Suddtn Death. — According to M. Bert, 
(••Con)^[e3Rendus."Ang,23, 1869), violent exoitationof thepneu- 
mogBltric ucrvc. And iu lai7ngGal branches, may cause sudden 
dottth, without convulsions ; iiiBpiration and the general move- 
BjtoBia of Ihe tiody are immediately arrested, and me annual dies 
WtV killed by lightning. He thus ca.uaed death in mammals and 
^BMs, eepcciiiily in ducks; the latter is an important fact, as the 
HUdenDess of tlie death proves that it Is not due to asphyxiu. 
^oee animals Tesistins asphyxia from 8 to 15 minutes. Tbc death 
i» doubtless dao to &q immediate cessation of action, from tuo 
great p'vipheral excitation of the respir^Coiy tract of the medulla, 
often cnlkd the " vital knot" (nonid vital). However it be ex- 
pliUni)d, certain caaes of sudden death alter violent excitation of 
the larynx (us ammoniocat cautiTlziitiun, small foreign bodies, 
t!tc.), and after certain attacks of so-called angina pectoria, muy 
perhaps be thus accounted for. 

QrigiH nf Baeteritimt. — According toM. B6chunp, these organ- 
inns may devdop tliemsolves and remain equally well in an acid, 
alkaline, or neutral menstruum, Tlie noruial microsymas of 
plants and of animala may develop into bactenums; and many 
tbnns of both may exist in the same plant. The inoculation of 
'' • baoUrliim in n plant or animal causes their increased number, 
Ifeby mtilttplication, but b; so modifying tlie medium tbattbe 
"TObI miorosymos more readily develop tbemselves into bac- 
ums. Many of the phenomena of spontaneous generation are 
M^ned by these molecular granulations. Their natural and 
■vervul pri-senco bus been alluded to in "Annual of ScientiBc 
(OOvery " for 1SB9, pp. 301-306, and for 1868, p. 369. 
■tUnffing itie*. — Ii is stated that the singing or whi? tliag in these 
^nia is always accomp:ini<*d by the presence of a parasite, 
a /tueuilaris, in the liver, and the sounds may be tlie re- 
S6 
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Organ of Hearing in MoUtttei. — la a commnnicAtion to Uw 
French Acaileiu;, M. Lacaze Datliicrs has shown that the oerre 
to tbo otoL'thic sac of mollusca is not derived from Ihe pedal 
ganglion, but from the supra-tBsnpbageal or brain ganglion, from 
which nil Lbo organs of sense in thtsbmnchof the atdmal kingdoin 
ara derived. 

Section of FheOTno-gaatric turvet vs. Retpiraiion. — It has been 
generally admitted by physiologists that, atler jiecLion of tlii« 
neiTe. the amount of carbonic acid exhaled is unaffected. Dn. 
Toit and Raber, of Munich, from reeeot experiments, find that 
this is troe only for a few hours aRer Ihe section ; Hficrward, when 
the tissue of the lungs has begun to undergo a change, tlie quan- 
tity of ciirhonio acid diiuiiiishcs rapidly, while that of oxygen u 
iacreased. 

Competition of the Milk of Different Jnimah. — J.OOO parts con- 
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Pig''s milk is extremely rich, containing, as it does, nnarly GO 
per cent, more nutiitive matter than is found in that of the row. 
It is not unlikely that in certain forma of disease where a tnilk 
diet is presoi-ibed the use of so concentrated a liquid food might 
prove serviceable. — Chemical Neva. 

Simple Method of Ascertaining Death. — Dr. Carriere. of St. 
Jean du Gfutl, in reply to an offer of n premium of twenty Ihon- 
sand francs for a practical method or determining death, fur- 
nished the following, which ho s.iys he has practised for forty 
years: Place the hand, with Hie fingers closely pressed one 
ngninnt the other, close to a lighted lamp or candle ; if ulivc, the 
tissues will be observed to bo of a transparent, rosy hue, aud tlie 
cauiliaiy circulation in lull play; if, on the contrary, the haud of 
n cletid person be placed in the same relation to light, nono of the 
phenomena are obsei'ved — -we sec a hand as of marble, wiiitoul 
circniation, without life. — Jonr, de Med. etde Chirurg. 

Pepsin. — The alrongeat Vup£\u \a «Vi^\u«vl from young bMlUif . 



9. whkh iiiv kept liUQgr; ami iLen exdled bv ^avorv fum) ; 
ile tlio influi'noe of it. is strong upon tbeni, aod tlni hmiPUons 
' pouring out, in expectaiLoD oi tiie meal, ibo iiuiniaU iiii) 
icd. 

'Vtspein, like diastase, is rendered iuert by a temperiitiire of 
nm ISO to 130° F. ; lUid, therefore, very bol drinka are hurtful. 
^ Chttmical Nan. 
■Crime ve. Cranial Capaeilij. — Dr. Wilson, nt tho lostnieating 
tbo British Assoclulioii, ivad u ^aper " On the Moral Imbecility 
^Habitutil Criminals, Kxemplitied by Cranial ftleisurements." 
^^ theory WHS that habitual erimiTials dui not possess stich an 
"mot of intollGCt as to ennble ih<;m to di^mminatc betwpen 
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i^ne, nnd tbat tho majority of liipm wevt^ diivoid of 
The t ■ 



habitaal cdniinul wiis of a low type of intol- 

developraent, and some of them were unable to surmount 

> rudimentaiy dilBrultios of ediiL-atJon. Tho meiisuremEnlH 

tnnitleij by Dr. Wilson went frum 4G4 sepai-aie mea^juroments, 

flallihowed acranialilcficionov.eapeeiiilly in the anterior lobes 

the brain. He recommended the adoption of a system of trent- 

mt of criminals similar to tliat in pruutice in Ireland, — a system 

'pnnishiuent more reformatory tlian punitive. 

FuUationt of ManTOidered AudibU atid VLsiMe. — At the I8G9 

leethig: of the " AnieriCAn Association for the Advancement of 

Eoonce," Dr. J. B. Upbam, after explaining the improvements in 

fine diagnosis of ani.'urisms wliich the case of nmlformatiou In Dr. 

Grous nad sug'gested, proceeded, with Iho aid of the tolegrapb 

and magnesium light, to render audible and viable at Salem the 

Eulsalious of patients in the City Hospital in Boston, — Mr. Farmer 
aring chnrge of the t«loEraph instruments in the leetnre-room, 
ISJt, Si«arDS at the City Hospital, an A tbe internes of the hospital 
Use the medical direction. Tho Franklin Tcleffrapb Company 
koeutlieir entire line between Salena and New Yorkat the disposal 
tita Association, and every pulse-click of tbe magnet was heard 
■nltnneoasly at every btation on the entire line. A full report 
these interesting and novel exjicriments will bo published in 
e "Proceedings" of the AspocJaiion. 

The Haiitei of Yaneower't Jilaad. — Tlic natives are called 
'", Hi-ads, of which there are 4 varieties ; tbe elongated lieatl 
t before backward, the conical bead, ibc stjuare head, and tbe 
Hinted bead from sido to side. These anlficitil heads are pro- 
lOM t^ pressure on tbe forehead, and bandaging on the Pidus 
•loneuted Itead from Fide lo side excepted), unlil the child is 
ir old. It does not affect the iutelleuc. It is mere displuoc- 
t of brain. 
Tbe otUive population of Vancouver's Island is estimated hy 
'-■. King at 18,000, but, as in all cases of estimates of tho uncivil- 
id races, wandering as they do, this estimate cannot be relied 
on. By far the most numerous and powerlul tribes live on tho 
■St coast or on tho outward M'aboard of the island, and thewbite 
Ui is respected by them. The 
graded state ; occivsionally indn 
■ to bo met with, but, as a body, eoutiuuuus UliQv ciuwit. b« 
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depended on. Th4>j live entirely on tiab, nnd on it siiuill (!S(?a1«irt 
p]»iiit, exiled camiLSs, wliich they collect and store up I'ui- wiat«r, 
na we do potatoes, nnd the? cook them, as ws do, by boiliug md 
baking. Tlie ciranss dig^ng ia a geeat season of reunion for tlie 
women of the Tarious ttlbes, and answers to our hnymakiiig; or 
harvest homa, 

n Ihe 5th to tkt 19th CaUtoy. 
iderawra- 

ers are id entitled with the Wliite KUnKurduf the Byzantine And Ant- 
hian writers, from ilioevidt-nei! nftmdition, lanmmge. tind historical 
notices, and also wiib the Wliito Huns of Pn^cns. This fills the 
area north of the Caspi:in and the Or.il with a race of Ugrian 
affliiitiee, and very high cnltui-e; remnrkable, loo, for being IIm 
I:ist nation added to the list of Jewish |nM!<elytes. The Turks, io 
the 8th century, contrary to the opinion of Dr. Latham and oihen, 
were confined to the countries east of the Altai Mountaina; the 
previous invaders of Europe, Araras, Huns, etc., having &U be- 
longed to the great Ugrian family of races. 

• Mtgalithie MomtmenU. — Mr. A. L. Lewis read a paper on tliis 
subject before the British Association. He sudd there exiats a 
practically unbroken chain of me|^itlilc (Druidic) monuments ex- 
tendingfromlndiatoGrealBritaiP. Who were their btiildera? Cir- 
cumstances — namely, such an identity of plan as could not b* 
accidetttal, extending through an unbroken cbaiu of cowmanlc^- 
tion, and Ihe exi^ileacc of coiuinon practices and superstitions, and 
oUier traces of affinity throughout that chain — lead to the coado- 
slOD that there must at least have been a gi'eat common inDuence 
at work throughout this area, though possibly not on absotnts 
community of race. Judging fi-oin the probable sooiol canditioB 
of the builders of these monuments, the localities in which they 
are principally found, the remains found with them, anil othercir- 
camst^ces, Uiey were probably construoled under Celtic influ- 
ences, at least in Europe and Africa. The consideration of a nnm* 
ber of facta induces the belief that the single upright stonea wo* 
used as meinoria] pillars, the circles and alignments primarily ■• 
places of sacrifice, and the dolmens or tablestonea.of which then 
are two well-marked varieties, :ks places of sepulture on Lh« one 
hand, and places of sacrifice or memorial on the other band. 

Fotail Atiatie El^kant. — In tlie "Proceedings of tlie Geolo^ 
cal Society'" (Oct., 1868), Dr. 'Adams announces the discoverer of 
the Asiatio elephant in a fossil stale, from the examination of a 
tooth found in Japan, 40 miles from tlie sea, and at Ihe base of a 
Bui-fiuu coal bed. Mr. Busk, fi-om the examinatioa of n plaM«r 
cast of the specimen, considers it the antepenultimate Upper left 
mohir of what, if found in the recent condition, he ahouhl unhesi- 
tatingly ivfer to Elcpliat Indicas. The diOerences, which aiv 
onimportant, are the conEiderable curvature, grealor eiee, aad 
somewhat greater propordoDnte width, and greater thickneai of 
the plates. 

Dei'doptrtfttl in Verttbrates. — In a recently published work, Pr. 
WiJ/n'Im His, oT Basel, specially insists on the presifnce of two 
;|^nniniil elements, — the pviMci^ivX ot ^TaB.r^ , 9.nd the subordi- i 
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or Becuadaiy germ. From the first are devciitpcd tlio moat 

lUnl ti34Ui.*s, as the ourvous, muscular, and epithelial; fiom 

the skeletal and nutrient structures, as cai-til.ige, 

;. couDeotive tissui-s, and ttie vmscuIui' syslum. Tliu develtip- 

il of Uiese two pnrtiuns amy be dlstinguislied in the carJy 

Tjo, but al^erwui'ds they grow intii each oihur, pi'oilaeiug a 

plex hiierlaceiuent ut parts. The dovelopmeut or the socond- 

gerin is veiy much afiecicd by meclianical oonditions. The 

ivaiculnr lym])h-^piicej of the brain, diacofered by him, are 

Tn to arise from the inti'usion of blood-rcascls formud by the 

iidnry germ into spaces excavated in tlie primary germ. 

' " Otan-Tope Sponge. — ProF, I^oven is doubtless right in sup- 

frow tua study ol' a sponge which he called Hi/alonttiia 

(but which does not belong in this genus), tbit the long 

glassy fibres constituting the so-callud axis is the pedicle 

wliidi it is ftxed iu the sca-bottooi, and timt the sponge grows 

top of iJiis. This is confirmed by Profs. Wright and 

Bon, and Dr. Cariienhr. Dr. Wright thinks Max Schultze 

as to the pnriisitio nature of tlie c — ' ■"'•'"'■ '' — - 

i the axis of Hyalonema, which is 
- J, however, relaina liis opinion that tie n 
P coml, and that the sponge on the «Dd of i 
[ ^ntmai of Science, Jan., 18C9. 

Singular Mode of Bsprodudion in a FUh. - 
■waa from China. When the season for laying Ui'e eggs 
Uw male projects from the mouth little globules of air, which rise 
to tlio enrfacc, but do not burst, pi-obably consolidated by mucus 
■a tfaey come out. In this way he forms upon the water a roof of 
Irotb, oOen a centimetre tliick ; this is the receptacle for the eggs, 
in which ihc batching is completed. Then the sexes come together, 
tin male farming acomplete ring in which the female is pressed, — 
aa approach lo the sexual congressofthe higher animals. The eggs 
ue fecundated as they leave the female, and the male collects tlie 
Mmttared ma^es and arranges them in proper thickness under 
the roof of foam; he watches them, tivking no food, from 62 lo 
65 hours, when the young appear; ho keeps these within the 
protecting roof until they can provide for tliemselvcs, brin^ug 
back any wanderers in his mouth. — Cotnpta Rendue, Aug. 16, 
"1869. 
I Extinct Reptiles. — From the investigations of Mr. E. D. Cnpe 
'•■Trans, of Amer. Phil. Society," Aug,, 1869), it is stattd, I. 
' I graduated series of appruxima- 
some peculiarities in common with 
class, standing between it and the GnteodUia ; S. That mr- 
• exist in the eocene I'ormaiion^ of tliis country ; 3. That the 
idjfdra type was greatly developed during the American creta- 
Dils, and tliat all the BU|)posed uiarine turtles described from it 
• really of the first-named gronp; and, 4. That the reptiles of the 
. ineriuiui triassic arc of the Bdudoa type. 

\' Bepreiuelionbj/ Larval Batrachiaiii. — According to M. Jullien, 
)itCumptCH Rcnilus," April IQ, 1800, the Li»aiilritoii pmcUxtut may 
lapioiiuuu its spei-i"s while in ibe tadpole state. lie luund iu the 
26' 
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munth of April, nodi- Paris, aevRiui specimens, of both s> 
whiiili the gpuei-iitive nppiiratua was poH'ectly deTt-lopetl. wbife 
the lit'nd, branctiiie, limlia, tuil, aad all the rest of Uie bodj" showed 
the developmont only of the tadpole state. 

Stratification of Quimo. — Guano bos beeo considered iis n sim- 
ple HCiMtmalatiOD of tlie excrements of birds; but M- Ilal)cl, k 
stated in nn abstract of a seven years' journey in tropicid America, 
published In the " Comptes Rcndus," for July 36, 18G9. found this 
BUbstanee at the Chincba Islands I'egiilarly stratified, like all tbe 
sediiuentaiy rocks, with layers of different colors, inclination, a nd 
extent. Some layers, for inatance, in a part of one of the is\an 
he found ivitb an inclination of 5 degrees, and in another paru 
the soma island of 15 degrees. In one part of the southern isliU 
ho saw layers running from N. to S., with an inclination of 4d 
grees, covered by others from S.W. to N.E., with an incliDatf 
of 20 degrees. It is very evident that there have l>eeu two epc 
in the formation of cuano; tbe lower, older, and more exfciisi| 
mass is slrittified, while the upper, more recent, and thiunei; 
without stratifli^Htion. Below the guano, there ai-e layers ikea 
more or less mingled with guano ; and in some places it is eacy ' 
to see that the lower layers coutaiu much less giiauo than tbe np- 
pcr. He found bones of birds, not only in the different layers of 
guano, but in the underlying sand and sandstone. Tliis wonld 
seem to indiL-ats that geolii°;loal causes were concern ' ' ' 
deposition or snbsequnnt condition of guano. 

FUka tBitli Exta^nal QiUa. — M. Steinduehner, of Vienna, has 
desci4bed a new »pcoicB of Folyplerash-OTa Senegal, P. Lapradti, 
which, as welt as A Sengeabu, has extevDal brauchiffi in tbe youn^. 
In the new species they existed in individuals about 19 inches 
lon^, as a long flattened band, fringed on the edge, on each side, 
behind the operculum, and extending beyond the posterior bor- 
der of the pectoral fin, very liiie the external branchiie of the 
batrnchian axoloti, but single instead of triple. In tbe othor spe- 
cu's, this U-ansiiion organ duappears earlier, when the fish is about 
4 inches long. It would be interesting to kuow if the species of 
the Nile has a similar apparatus when young. The sharks, ntjrs, 
and African Protoplerua anguiltiformii are not, tberefore, llie onlj J 
fishes provided with exteraal brauebire. Prof. Ilyrtl haa showal 
that these organs in the above new ganoid fish perform the iii^l 
tion of respiration. — Comptes Readia, Oct. 18, 1»69. fl 

Vitalit-y of the Spojige. — According to tbe experiments of iCfl 
Vaill.int on tbe Ttlhi/a li/neurium (Lam.), a sponge common osl 
the coast of Brittany, tbe cortical substance, when isolated, vSi'M 
I'cproduce the medullary suhstance, and vice versa. The Titallign 
of the cortical substance is, however, greater than that of twH 
medullary: itcanreproducelhe prolongations by which tbe spoii^H 
is attached, and serves to protect the £Oll:er interior. l)inere^| 
individuals of this species may be united by grafting, after a si^| 
ficient lime ; but hitherto this union hns not been effected w^H 
individuals of another genus. — Comptes Beiidua, Jtamary, 1869. jH 

Tiuk* of the JUataittoth. — According to Mr. Woodward, all ttifl 
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ska o{ Elf phot primiffenitu have, in. old individuals, a tendency to 
irve inward at their extvumities. 

Bottom of the Sea. — The precise nature of the mnd which is 
imed HI. the bottoni of the sea has been only recently determined, 
oonsists largely of organic matter, luoi'e or less decomposed, 
tersper^cd with minnte round bodies, about sixteen one-hiin- 
edths of an inch in diameter. Tbeso bodies have beoii called 
ccospberes and coccolitea, and are so set in the mud as to I'c- 
mble mosaic work. Some or tliese look, under the mieroscope, 
le thick watch-glasaes. Immense numbers of minute ebells ai-e 
to fouod. The mud is excesaively stick}', being rendered so by 
e pellets of a jelly-like consistence. These pellets are dotted 
er their snrfoees, and are found \a contain great numbers of 
xitnleB, from one four-tbousandth Vo one twenty-tliousandiii of 
leh in diameter, which axe nndoulitedly nrgiinic in their char- 
■, forming one of the represeuiatiies of Uie common gi'ound 
^^ «cn plan^ and nnimnla, about which there has been so much 
Spate among naturalists. 

I'raening Tiuieeti. — Dr. 8. P. Knox, of BrownaviUe,Pft., writes 
"*" "American Naturalist," that, after killing his insect with 
brm, he paints it with a solution of carbotio acid in alcohol 
■4 grains to the ounce, — and then di'ics it in the sun. It keeps 
Bah and beautiful. ]n stuffing animals, he uses cotton soaked 
tbfl same solution. He does not even think it necessary to skin 
I, as formerly, but simply renioves the contents of the thorax 
Ml abdomen. 

VtliKilji o/ Iruteit' Wingi daring flight, — According to B. J. 
arny, m "Complcs Eendus," the nurobcra per second are as 
llows: in common fly. 330: drone, 240; bee. 190; wasp. 110; 
mk-moth, 73; dragon-fly, 28; cabbiige butterfly, 0. He obtains 
ose figures by a very simple and ingenious method, which he 
lly describes. 

rrimordial Flora, — The discovci'j of eozoon in the L.iurentian 
tita of Canada was of great irtereet. One of Ihe most impor- 
Bt discovorii-s recently made in palicontologlcal science is analo- 
is with it. It ia the detection of wliat appears to be the remains of 
terresttial flora in certain Swedish rocks of lower Cambrian age, 
^the aupposed equivalents of our Longmynd iticks. A peculiar 
lerest Attaches to this discovery, inasmuch as it carries bock the 
Mriince of terrestrial vegctalinn upon iJie earth's surface 
rangh a vast interval of time, no land plants having pveviously 
let] Known older than tlie u|i|>er hudlow beds. The Swcdisu 
Mils now discovered appear to be the stems and long piiralk-l- 
fned leavi^s of monocotyledon ous plants, somewhat allied to the 
Qshes of the present day. These plants apparently 
nnrgin of shallow waters, and were buried in sand 
id silt. Although it is probable lliat several species, and even 
I, may occur in the sand-sioiio bloclis whieli have been ex- 
nined, they are provisionally included in a single species, to 
Ucb the name of Eophyton Linnaaam has been given. Eophf- 
n, therefore, stands by the side of eozoijn, — the one being, m 
present state of our knowledge, the earliest land plant, as ''~~ 
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otiier is the earliest animitl orgnnism. — Quart. Joum. of 8 
Jan.. 1869. 



Fertilixation of Flowtn by Inseds. — At'coixtii>°; to Mr. ' 
Fiii-rer r-Anunls of Naiui-al llistoty," UcUibcr, 1868). Uio 
of tlie Uower of tlie Eourlei-i-iiiiiier ate so nmiiiKw] UiM a 



nliglitiiig o 
oshia piol 



sioli of honoy, of nei'BSsily shalies iiuy jwUfn 
a proboscis on to tlie etijcma; whilo, nt tlio tAuiv time, liis 
prubosoia, as be wiilidraws it, a covertil witli ibe pollin of tljis 
Uower, and is thus prepared la fertilise another. Id Lobiilia, tlis 
parts are so airnnged tliat tlie pollen is ejectud, in siniill quAntitie* 
at A time, on the exact spot uf tbe bauk of ilie visiiing beit un 
which Itsbuuld be placed to be carried to tbe stigum of aiiotlier 
flower, — the aiigma being so arranged thiit, at tLo next tinner 
vistcd by the bee, it sweeps off the previously acquired polli-n. 

Evaporation by Plant*. — In a memoir pi-esentei to tiie Frenth 
Academy by M. Dehemin, experiments are given witli llie viaw 
of proving that the evaporation of water by tbe leaves of plant* 
takes place under conditions entirely different frooi those which 
regulate the evaporation of an inert body, as il occurs in asvlu- 
rated atmoEphero; that it Is especially effected by ligb't; and UuA 
tiie luminous rays etficacious in causing tlie decomposition of cai>- 
bonic acid by the leaves are also those which favor evaporoiiou. 
The yellow aud red rays, which have little action on pholo- 
grapniu paper, act with most intensity in causing the reducUoDof 
carbonic acid, while the blue and gveen rays decompose tlie chlo- 
ride of silver, and Imve no aciton on the leaves. These experi- 
ments conlii-m the old observation of GuetUtrd, that the hard and 
smooth upper part of the leaves evaporates the most wal«r; 
Boussingault has shown that the greatest umuuut of curbonio Mnd 
is dccomjwsed by the same portion. It is interesting to obscrr* 
these inlimato relations between tbe two capital functions of 
leaves, the decomposition of carbonic acid and evaporation. — 
Complu Btttdut. Aug. 9, 18G9. 

Organitma tn Bat Spring*. — Mr. A. M. Edwards bos recently 
drawn attention to the occurrence of diutom^'oiD, with the hairs 
of insects, in some fine sandy deposit obtained from a geyser. 
Dr. L. Lindsay enumer;ites 7 genera of conferveg and diatom*- 
oen from the geysers of Iceland, and observes that the abundance 
of diatoms in the thermal waters of Europe warranio the expec- 
tiition of large additions to the Icelandic flora from this source. 
Dr. Cohn bos described oscillatorite from hot springs containing 
sulphates, and ascribes the elimination of snlphuretted hydrogen 
to the action of these oi-jg^anisms. Mr. Edwaixls suggests the int- 
portonoe of an examination of the hot sulphureous sprmgs of Call- 
li swnin for these or^nisms and for diatoms ; it would be very ia- 
} Umsting to ascertain by comparison of specimens from sulphureoai 
and neighboring fresh-water springs what modifying effect the 
thermal conditions have had on tlie form of the various species; 
tn this way we may hope to arrive at a knowledge of tlio exaA 

Ulions of living finms to the conditions of their 

Xhiart. Joum. of Science. 

Uproduclion of Diatoms. — \fi Om " Cb"!.vtcvly Juumftl 
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pical Science" (fnr Oct. 1868), Count CastrscAne espress- 

B the belief Uint these i>rg;misma reproilui^e bj iiicana of genna. 

FHe deHnibes wliat ho roiiaiiJ«n;il as £oo^[rares, Imviiig cilia unci 

oonfatining diutniuB. Tlie young germs do nut prciEeiit Ibe brunn 

endochi'omc, bnt are nt a bluisb-green color. 

Diatoma. — Mr. H. L. Smith bus given n further proof of the 
vegetable nature of diAtoma by the ftpplication of the spectro- 
, acope. The reButtn of more than 50 comparisons of spectra pi'ora 
** ) itbaotute identity of ehloropbgl on the green eiidochromo of 
~'l with diatorain, or the olive yellow endocfaromo of the 
B. — Anttr. Journ. of Seiawe, July, 1809. 
iife orgaju of Lichetu. — According to recent investi- 
^tions ot Famiizin and Boraneiaky. not only algjc and fungi, but 
,~ o lichens, nro provided with Eobsporea. As these bodies liave 
been foand in vci-y diffeient genei'a of lichens. Liken at random, 
% is probable thai they eiist in all lichena furnished with chloro- 
^yll. The identity of free gonii^ia with unicellular algffi they 
KinEider sa demonstrated ; and many described geoci'a of the lat- 
1 reality only the gonidia of lichens in a state of devel- 
latwlwit Kparued li»m Uie iballi niuch [iroduoed. them. 
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THE OBSEBVATIOUa OP THE KATTOON EXPEDITION I 
GREAT ECLIPSE OF 186 
OBBEETATOBY, AT AI.BANV. 

The night precpding ihe dny of the eclipse was one of nnusiaj 
anxiety la the observers, from tlie fnct thnt about C o'clock it b» 
giin to vain, and continued aLmoat without intermiasion on taj 
P.M. Ill order to loam the worst, we went to the leleffniph ofOn 
and iiskcd for weuilier veporta from west and east. At nearlw 
the siations from which ifpgi-ts liml been received, extendi 
from Umahn to Cincinnati, it w&s rainy or dandy. These repa 
led U9 to expect a storm extending over d. large area of temtarf. 
And it was presumed that it would be n day or two in paseine 
over. But fortunately our prngnoslics were in error, for at 11 
o'clock P.M. the ndn ccnaed, and eIilts began to make tiielrafK 
pearanco. Tiie morning of tlie Tlh was perfectly clear, with not 
tt cloud to be seen, and it so cnntinacd dnrine Ihe whole day and 
suliscqiicnt night. It waa one of those rare iTaja bnt seldom se«D 
in this climate ; the ntniosnlienc disturbance being at a minimnm. 

One hour before the beginning of the eclEpae, observations 
were ma<le on the solar spots, and their position and ma^itnds 
mapped on a diagram prepai'cd for the porpose. As the titns 
drew near for the first contact of the muou's litub, onoh oliserrtf 
examined carefully the region where the moon was expected^ 
see whether it would bo visible before contact with ihe solar dP 
The closest scrutiny of five observers failed to discover it. 

At 10 seconds bi'fore the true contact of the limbs, a lfl| 
mountain, distant 8 or 10 degi-eea north of the contact^ 
plunged into the solar disc, ami was rpcordod on Ihe chronogi 
The iitie cnntacl of the limbs was well oh^i'rved by all, ■ 
nearly the same instant. Tba moon's limb, instead of iippe 
round, as it should, was nearly flat nnd a little notched, i 
n mountainous region. As Lne ecligiso advanced, obw) . 
wore made by means of the micrometer and chronogrM)M| 
nieiisuring the relative position of the two bodies. When the ■ 
WHS about one half eclipsed, a red band of light was seen ^ 
rounding the limb of the moon over the solar disc. Later, Atet 
the progrcBB of the phenotni^non, t:iils of light were seen p 
ing otit tangent to the moon'e limb, and extending 15 or 9 
gi'ecs along Ihe edge. 

As the crescent of solar light grew less and less, every eye d 
inleutly watching for an unusual appearance. Nearly a ---3 
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fere totolily, we saw with wonder a red fiiiiDe suddenly shoot 

E from Ihe upper edge of the mnnn, nnd shortly after the re- 
'Bmrtable and buHiitiful plM^noiupnuii iif Billlj's bead^. Tlie sK-n- 
der crescent of li^lit was siudilealy brolicn up into numerous 
globales, reacTnblii% dropa of walei- floAving together, or n atring 
of beads. One observer compnred it to a cbiiin of sansages of 
oni^qnnl lengths. 

This peculiar breaking up of Ihe solar crescent was noticed by 
Bnilly in 1836. But daring subsequent eclipses it has not gener- 
ally been seen. This fact has led some of the ablest astrouomera 
to doDbt its reality, believing it to he an optiual illusion. 

At Mitttonn, the appearance was distinctly se«n by all the ob- 
servers, and its duration recorded on the chronograph by Mr. 
I Awift and myself. That the pht'nomcnoQ is rcttT wa have no 
4oubt. It is well known that the limb of the moon is exceediaoHy 
nxigh and jagged, with mounlaine projecting to a great heij^bt. 
Bow it is reasonable to suppose that when this mountainous limb 
of the moon cuts off the slender crescent of light it must be more 
or less broken up into sections, depending on the irregularities 
ttf the surface and the position of the observer. We are more 
nrcngthnned in this opinion, since previous to the first contict 
UrTSwill saw 5 mountaiu peaks on Ihe nioon, and be reported 
the beads the most conspicuous in the region towards ttiis part of 
the Innar disc. 

The duration of Bnillj'a beads was accurately recordi'd on the 
chronograph by Mr, Swift and mysvlf, and t'oiind to beSi seconds. 
This is the first exact record ever made of the duration of the 
phenomenon. 

As the light grew less and less, suddenly the sun seemed to i>a9s 
under the lilack disc of thii moon, producing a feeling of cliilli- 
iies«. Now was seen in all its splendor the large reuproluber- 
anoe sitting on the edge of Ihe mnon, and appearing very much 
^e a great ship under full sail. Farther to ihe left was another, 
nearly as hir^e, with two bent rsys, somewhat resembling the 
snders of a deer. Five others, not quite as largo, were seen on 
dlQVtrent parts of the disc, all of a tieep-i'ed color. 

After looking with astoniphraent for a few seconds, we pro- 
ceeded to measure with the micrometer the height and position of 
the largest flame. But just at the critical moment, fortunately or 
unfortunately, one of the hand-rotls for moving the telescope came 
off. and it was necessary to remove tile eye fixtm the tube to fix it. 
On looking up one of the grandest spectacles met the eye of wliich 
Kit is possible to conceive. Surrounding the dark body of the raooD 
lU a crown of light with rays shooting out in 5 great sheaths, 

> a distance equal to the son's diameter, or nearly a million of 

Que. For a lime everything else was forgotten, and wo gazed 

r 8 or 10 seconds with a.<itnnishmcnt, akin to awe, at this inng- 
.ificent Bpucfcicle. No painting can represent it, and no pen can 
Itsmlie it. It is one of tliosc sights which must he sein to be ap- 
Hccialed. But we soon realii^ed that pritcious ntoments were 
pCpjring away. The telescope was again brought; in position, and 
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Ihe fai'ieht of the large pmtnbei 

U 2' WK or more tbaa 7u,000 miles, 160,000 at the base. 

Wliile GttJl giizitjg, a ruy of light eudUenl; flttshed o(U, and A 
totui KClipse ul Aug. 7th u 

"" 3 duration of toiality, 

i miantes and 42 secouds. „ , 

ever, remtiiued visible fur 6 m inutea and 5 seconds after Iho sub 
had appeared, or, as Mr. Swift reports, until it wa9 ftppmvnil; 
lil'led up by the advancing crescent of solar light. 

Pi'eviDUS to the beginning of the eclipse, we set up a number 
of light wooden rods, indic^tjng^ the direction of stars and pluicB. 
Frol. Twining and Mr. Mar^all anccecded in seeing Saturn 6 
minuteB before, and Venus 4 minutes l}erore, totality. Durine 
the totality, Mercury, Venus, Mai-s, Satom, and a, number m 
bright Btars, wcro visible to the naked eye. 

Observations made by Prof. Smith, with a thermometer exposed 
to tho direct rays of the aun, showed a variation of 42 deg^rees 
during the progress of the eclipse. 

The observations of Mr. House, with a thermometer placed ia 
the shade, cliowed a variation oi' 13 degrees. 

Pruf. David Mun-ay, at my I'eqiiest, prepared the paper on ths 
physical phenomena, which is herewith append<^d. 

The peculiar phcnomenii which have attracted so much atlan- 
tion in solar eclipses are only visible during the brief period of 
totality. This, in the present case, onlv extended tbrough 3 
minutes and 43 seconds. The difficulty of observing them lies io 
this exceeding brevity, and in the fact that, no matter how much 
tlie oljserver may have stadicd the experiencea of otbcrs, ihi- pho- 
nomena comce npon him as a complete sui-prise. The mooieat 
tho Inst ray of light diaappcars with the extinguishment of BailW^ 
Beads, there bursts npon him a vision so marvel loosly beautir^ 
so startling by iis novelty, tliut his self-possesjiion and setl^-oo&l 
desert him, and leave him, for an instant, a helpless gnaor. 
Boon ojhe cim collect his thoughts, and tries Io marshal them it 
order, he wilt find especially tvo phenomena of notable intera 

In immediate contact with the solar disc, it appears as » cl<l 
Bitvery light, aa bright as tlio brightest pari of an aaiurft. a 
somewhat resembline it in consistency. Farther out, it app« 
streaked with pcncib railiuling in the direction of the can 
These rays are moreespecially notiueiLble tit £ points of tho eiro 
ftrcnoe, SJ of them pointing upwards and outwards, and 3 li 
ing a general downward direction. These prongs could bau 
through a distance even exceeding the diameter of the mn^ _ 
near one of thorn was viMblo a cuiTed mai^s tif light, in ahopo fl 
sembling the petal of a flower. On the Ujiper edge of lh« i'' 
Vrns plaTnlv seen an arch of light, parallel with the edge, f 
within the boundary nf rhe corona. 

It should be stilted that the phenomenon of the corona is ll 
obEierved niih tlie naked eye, and cannot be included witliin ll 
field of any ordinary lelescopc. Our party are indebted b 
obsurvntiouB of Mr. Bii»twiok, of MattOfin, :ind Gen. KeUkri'4 
Spriogdeld, Oliio, for the VieaV. cflufi^aviUou of tlio a 
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The commonly received expltmntifin of the corontt has attHltnted 
it to an atmusgihore Burrouniling tlie sun, wliiuk wiis illLiruin!iU!il 
by the Ifglit of the eun in tlie same wt^y that onr Ktmnspliera is 
iUnmlnHteil in twilight. Thia will UDiiuubteilly enplaiu ilio lami- 
DOHity found nearest the disc ; Unt it ciiii hiirdly lie received :is 
■aljsftictory in regard to the luminous prongs which oxttnd out 
to Buch a gveat distance. It must be remembered that these 
proD^ projected a distance greater than the whole dinmeter of 
the sun, and must have reached an altitude. If they belonged to 
tbe sun, of at least a million of miles. This is, of ouurse, bcyoud 
lUI possibility ; and the idea of the whole phenomena being of a 
solai^-atmospberlc origin is untenable, Equnlly untenable must 
be the idea that it is a solar aurora., because an aurora supposes 
■n Btmospherlo medium in which it exhibits itself. 

The impression which wns flnnly mtule upon my mind by wit- 
tMssing it WHS that, in some wayi the intersimted purt, at leust, 
was formed in the earth's atmosphere. 

The second phenomenon attracting attention was that of the 

ndden appearance of a number of pratubentnces of various 

"luq>e and magnitude, which projected beyond the block disc 

f the moon, and were of a. bright rosy-red color. We saw 6 

in all. It must be remembered that these were of immense 

The largest was not less than 70,000 miles in altitude. 

Etiey seemed to hare a cloudy consistency ; and tbe form of soma 

Km them forbade the idea that they iMiuld nave been either solid or 

[ bqaid. These protuberances are scon in nil total eclipses ; but in 

~ I two are they in the same place, or of the same form. They 

. e thus shown to be of a changeable and transitory character. 

This was really all that could certainly be known about them, 

until the application of the spectroecope to celestial botlies gave 

ns a new road to a knowledge of them. By means of this, we are 

■Mb to distinguish a solid body fi'om a gaseous, a self-luminous 

Jirom a reflective body ; and, even more, to determiue with cer- 

tMinly the very elements composing tha iuciindeseent body. Tins 

Biodo of InTestlgallon, used first in the total eclipse of 1868, and 

Mill more iu that of the recent eclipse, has revealed to us that the 

nsd protuberances are mainly a mass of jnoaudescent hydrogen 

[ g«s. The thought is overpowering. Here are vast accumulations 

jiaJ biasing matter, reaching to a height of &0.D00 to 100,000 miles. 

^~"' at convulsions in the matter of the surface of our sun does iliis 

W of it reveal I 

Thkt the spots which are seen on the surface of the sun will 

Inally be proved to be identical with the protuboranccs, I venture 

|:Ib predict. 

- A few mt 

fell tbe telescopic obi-e 

■ImUK's floating pHst their gtnsses. Fraf. Uough saw S ; Mr. Swift 

ft or 6 1 Mr. Simons s or 6 ; Mr. House as many ; and 1 saw 4, at 

At the time, they made no impression on my mind. I 

jht ot thistlcnlown, or some other winged seed. Others 

pAoughl of midges which had been awakeii by the darkness; 

f Others of swallows. But when wo come to compare our oBservA- 
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lions and our conjectures, we found, to our surprise, that all U 
flouting bodies liiid one direction, namelj, from the nortb-WMt 
downwarf toward the south-east; and it seemed, therefore, ImpOB* 
eiblo to explain them on anj- of the hypolliesea wliicb b ' ' 
sUrtcd. 

- TJiB idea that tJiey were meteoric is, periinps, more pliu 
and it is strengthened by the fn«t that the time nearly ourreqtoiM 
to the August period of meteoric showers. 

No onu who has not seen the plienomeua of a total eclipse c 
appreciate fully the grandeur of the occasion. As the ligbt, n»y 
by ray, is cut off, a sti-ange itnd ghastly dartcoess comes dowa 
upon lis; not like the dnrlinesa of night, but a violet-colored dark- 
ness, which mokes Uio faces of our neighbors turn ashy pale, and 
gives to the landscape the hues which it takes in a stereoscopic 
picture. I cannot belter describe the appeaninces which strike 
an intclli^ut eye-observer thnn in the words of President Uill. 
who, decliniug the use of all iusuniments, devoted liimself to not- 
ing the external phenomena. He repoits the results of his obaer- 
Tations us follows : — 

" During the total eclipse this aftcruoon, I was in the open field, 
near a small barn, about 1,000 feet west, and 650 feet south, of 
j'oui- Station. According to your rcquesl. i herewith give ym a 
mumoiiiudum of what I noticed. This memorandum has beea 
twicei'end toaparty orfivegcotlemeu whowere withme;Bii(l tbef 
agree, after full discussion, in every statement. 

" A cow grazing in the tield became uneasy at five o'clock, and 
started for uoms at bh. and 6ra. Soon alter a ht-n gathered her 
brood under her wings. Swallows were skimming th<- ground. 
About two minutes before the total obscuration about 70 codes 
and bens went to roost in the bam. A fiock of birds liew aauib> 
ward in a hurried and confused manner after the darkness be- 
came toLil, Soon after the renppeni-ance of the suu the chicketts 
came U-om under Uie hen, then the fowls came down from tbcir 
roosL-i, and tlie cocks, which had crowed occasionally all th« aJlet- 
noon, took it up by geuerJl consent and crowed vigoroosly. 

■■ Nu other animals were near us. No plants sensitive to li^it 
wore in the Held, and it was not until iitu-r the eclipse was ovvr 
thai I diseorered Cassia in an n^oiniug field. Some of us thought 
tliere was a slight deposit of dew upon tlie grass, but others fauwl 
to perceive it. 

" Venus appeared a minute or two before t)ie total obscuration, 
and remained visible for several minutes afti^r the rca]ipcaraiiee 
of the sun. At the instant of total obscuration. Mercury, Areta- 
rua and Vega appeared. Even Aretuinis was of a silvery Whits* 
Aroturus remained visible some seconds alter the t ' 



Enbase had passed. We looked sliarply for Capulla, Procyon, Cs*- 
Btt and Pollux, Kegulus, and Allair, and also looked les.'* caroriilly 
^■fiaturn. Antai-es, Spica, and Mars, but we hud nothiiiir l>;it<.iir 
^neral recollection of the stars lo guide us as to the d: 
^9bcli I« look, and we saw nntliing either witli the iiakL'd ey< 
•iAtn* opera-ghusses, beymid the two planets and two star^i all 
jBeuUabed. At the lo&taW oC \ow.\ (tbacMvalion one or two 
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i A feeling thiiC we were seeing hnlf-a-donen stars bursting' iatu 
^htivtoncc, liiit wc could only Bud the two. 

'■ Tlie approiR'b o{ the deep violet shadow in the air from the 
W.N.W., a Utile to the right of the sun, and its receding in llio 
ipposite quarti^r, vaa mui'h glower and more majestic and beau- 
hUI than we had been led lo expect. The gradual diminution of 
\gb% doring the eclipse had revealed the presence of faint cirro- 
trstus clouds in the horizoQ of what appeared, both before and 
rfler the eclipse, a cloudlesa sky. The ti-nnsition from penumbra 
^> umbra, althon^li rapid, did not seem nbsolntcly ins tjintan ecus. 
_t was a sweeping upward and eastward of the dense violet 
llMdow. This ehndow then stretched from the W.N.W. to t 
B.S.Eastem horizon, while in tha transverse direeliau jt did not 
wa^h the horizon by 8 or 8 degrees, and tlie low arch bo- 
weUh was full of a deep omnj;^ twilight. No difference was ol)- 
kKTved between the height ol^thcse arches. The transition fi-om 
(iTHige-yellow of the noi-lhem and soothBm iiorizon to the 
y violet of the zenith during the total phase was at an altitude 
pf 12 or 15 degrees, and then the violet seemed darker than in the 
mlth; BH IhODgb two broad dark arches I'an one on each side 
10 zenith from west north-west to east south-east. 
*■ The corana appeared tousii wbiteringof 4 or 5 min. breadth, 
irilli wliil« rings 30 lo 33 min. in length, one of which on the right 
^Hldupper limb was curved. No change was ob^rved in the corona 
idurin^ tiie total phase, eseept that one of qs tliought there was a 
kemnious flashing at the instant bel'oi'o Ihe reappearance of the sun. 
^ " A crimson cloud on the lower limb was particularly brilli;uit. 
n the lelt limb was brilliant at the beginning, and one on the 
sigbt limb at the end of tlio total phase." 



OBSZItTATIOlIS ( 



' THE ECLIPSE. BY PROF, i 



Professor C. A. Young, of Dartmouth College, gave papers on 
a new method of observing contacts by the speciroscopc, and 
M on the spectrum of the solar pramincnces and corona, etc. 
S'he spectroscope furnisbes the means of a vei'y accurate obser- 
iKtion of tlie instant of first contact in the following manner : Let 
image of the sun, about two inches in di.imeter, be titrown 
sn till! slit. Bring to the centra of the slit, and perpendicular 
it, the point of the limb where the contact is to take place. 
« i^ctrum will then he half bright and half dusky, diviiled b.v 
longitudinal lino of demarcntiun ; most of the dark lines will 
:tend clear across both portions of the Epoctnmi alike, but the 
Stnitu of the chnimoaphocc will bo seen in the C lino as a 
',U of tearlel light extending a little way into the dusky speo- 
iiR from Uie extremity of ihc dark line in the brilliant poi'Uon. 
the moon appivaches, this ivd needle will be gradually short- 
id, and will finally disappear at Ihe instant of contact, tlie C 
i tlien becoming exactly like its neighbors. The same method 
observation of UDurae might bo used with the F line, or any 
of the chromosphere .spvctrum, but the C line is by far 



rlMi] 



316 



' SCIENTIFIC DISCOVERT. 



*0l4^H 



the easiest to observe. At Burlington, Iowa, the time of contact 
d<^t(?rmiiied in this manner was about 5 seconds earlier Uiao 
that of auy of the other obserrnlioas, but agreed within oae-ihird 
of a second with that obuined from mcaanrements of the photo- 
graphs. 

Special attention was prud to the question whether the moon 
has any atmosphere ; the results were wholly negative, under 
circumstances where a refraction of one quarter of a second W( 
have been clearly perceptible. 

Duiing the totality the following 9 bright lines 
the ."pectrura of the promt ncncesi — the numbers roferto tiie 
of Kirohoflf, — namnly: (1) C, (2) IOIT.5, (3) 1260 plus or 
miB 20, (1) 1,360 plus or minus 20, (5) 1474, (6) F. (7) tenn 
plus or mlnna 2, (8) 2736, and (9) h. Cff tjiese aU but the 2d. 
3d, 4Lh, 5lh. and Tth, are the wslt-knowD hydrogen lines; tho 
2d is the well-known but mysterious line above D. 

The line 1474 is just below E. and coincides eracUy with a small 
line marked as iron on Kircboff's and Angstrom's maps. It luid 
been prevloasly discovered by Professor Young, in July. It tuma 
out also to coincide very closely if it is not (as is much more prob- 
able) absolutely Identical with a. line recently discovei-ed by Pro- 
fessor Winlock, of C.'uubrid^, iu tlie spectiiim of the auron 
borealis. (it is hardly conceivable thai iron really exists as vapor 
in the aMrora bore.tlis. Can ibis tine indicate some new gMeont 
element which, occluded inordinary iron, causes thisline to appear 
in the spectrum of the spai; between iron electrodes, and ym 
exists indi^peodenlly iu our higher atmosphere P) The two fniuC 
lines Nos. 3 and 4 also coin-oido closely with two other lines 
reported by him. 

This line, 1474, and probably the two fainter o 
belong to the spectrum of the corona, not that of the prominent 

The corona showed besides these brlghtlinesafaint, contioM 
spectrum without any dark lines. The light of this was polaril 
strongly in a plane passing through the sun, but, as suggested , 
Professor PicLeiing, this polarization may arise from the r«l>ae- 
tiiin of light through the five prisms iJiac produced the dinipetwoa 
of the volora. 

Professor Young's papers were remarked upon by Profea 
Poii'cu and by Dr. Gould in a very complimentary manner, em 
ciaily llie first. The new metbud of observing contacts seoj 
lik^ to prove of value in the observations of the ci ' ~ 
of Venus. 



1 Dr. Baker Edwards, of Montreal, read a paper by Dr. C 
BntJIwDod, of MoGill College, Montreal. There was k i 
ngitation of the sun's limb a second or two before the firsts 
tact, tlie edge of the sun being lighted up with rose-colored || 
tuberances, abouling out coruscations of the some roso-coloi 
Jigbt towtints the sun. The coaU^kat iHitween the color of ■ 



Id's bright disc and these roae-ooloretl pro 
itJDCt, aad of suqiassing beauly, rcscmlillBg ihe sLi'Dntium light 
fireworks. A collodion plate was subniitCud to Ihu sud, moved 
rward erory five mintitos, and also a strip of jiapor prepared by 
»,J chromotype process, witli good resuJ-.B, showiug Ine action of 
tfae sun'e Itghc in producing photograph?. No distortion of tlie 
Onspa was appurent; tlicj appeareaut alt times sharp aud well 
delllied, and no eomscalions i^rosa the moon were ap)Mirent. Of 
Iwo polarisuopes placed one due north and the other south, the 
|)]att«r showed a want of eky pol^trization during part of tho I 
~ e former gave the UEiual appeaiuacc. There was a perceptible 

e of moisture in the atmoapbere, and ozone was much i 

s barometer and* ihefmometer both fell daring th 
Iblipse, rislBg afterwards. There were very slight indications of 
"taospherio electricity; the inclination magnet showed a vciy 
ight decrease in dip, 

Ftof. David Murray, of Rutgers College. N. J., ^ave the resnlt 
t the obserrattoas of the party at Mattonn, Illinois, on the gen- 
eral phenomena of the eclipse, and a diagram of the corona and 
prNabemncee. Of the red proinberances seven were seen, two 
of tbetn of remarkable size imd brilliancy, 'llie largest of these 
showed large black masses in its ccuiie, arising either fVom the 
cloudy mass being open through so as to dTselose tho space 
tteyond, or from the presence of a dense core or nucleus. The 
oorona was of a sott, bright consistency, and at five points 
extended out into long rays. The inner part of the corona was 

^bri^t, but notBtiiated, ihoprojectingprongs, however, being dis- 
tbttly radiated. There was a curved petal in the corona at one 
^oint, near tho largest protuberance, and some obsei-vera noticed 
other curved portions of the corona. 
Ur. T. Bassnett gave a paper from his observations made at Des 
Moiaea. The shape of the corona, as vepi-esunted by all, was 
generally of a rhombuidal charauCcr. Hia theory was thai there 
19 a physical medium filling all interstellar space, wbioh is driven 
^^off by centrifugal Ibi-uo at the ofjaaWr of the solar system, and 
^rdnwn in again at the pole. 

^HT Professor Peu-cu gave ihc results of tho observations made by 
HniTtiet connected with tiie Coast Survey. With these parti 
^^ceolilon iu noting the tjmes vaa the great object; all else w 
only accidental, and will be handed over to the pliysieists. There 
were five parties, all of which have made their reports except the 
one afSitka. Two of these parties made great use of the phoio- 
grnpta, and the professor felt confident that those obsei-vations, 
with Ihose of the spectrum which had been brought to notice 
to-day, would be the only ones from which we could get observa- 
tions nt all worthy of confidence, sm-passing in value the transit 
of VeaDB, which must be observed photographically to bring it up 
to th« observations on the eclipse. These photographs will bear 

I to bo mngnified up to a high power, so th.kt thev can I'e tucitsnrr>d 
Mp to ono-tenth of a second of arc. Tiie phoUigniph will give 
ifino more accurately than the chronograph. Tho roeasitronionts 
for these photographs WL" ' . - -■ 



Ifiir these photographs wlU be made fVom the negatives direct, 1^ 
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the nil) »f Biitherriinrs screw, which the pi-nfcBsor pronoanred I 
tlic iiiiir-t jM-rrecl wiirk of nil in the world. Tlio pliotu^npb oin J 
liu tikkeo in one-thii'tiulh of a svcond. And wt; cau get the Mmi: 
diiiiiielt^r ol' the niiHin tii one-Uttilh of n second of arc. Frofes ~^* 
Feii'ce r«<(iirds Lbe theory thiit tho ooroua is of the s 
ter as the uuiora, as the most plausible one. 




Among other expeditions to observe the recent edipse « 
under the direction of Professor H6nry Morton, sent b; the Nmi- 
licul-Almftnac Office to photograph tlie son. I was attaobed to 
Ibis party to make general and physical observations, and from 
our station at Ml. VU-hsaM, Iow^, arrived lit the full owing results : — 
It is oommoDlf eup|)Osed that tlie light of the coroiia is pular- 
iaed in pknes passing through the son^ centre, and tlinl it shjiiit 
by I'ufltcted ii^lit. Wishing to verily this observalitin. I prepared 
on Amgo'a poLiriscope (in which the objects are viewed through 
A plate of quartz), and a double-image prism of Iceland Kpar. 
The two images appear of coniplemcnlary colors when the l^ht 
is polarised, the tint changing with the plane of potariztuion. I 
thei'elbre expected to see two colored coronas, the tint of each 
portion being comjjlementary to that of the pai-t at right anelei to 
It. and the color revolving with the polariscope. la reality the 
two images were pure white, without any traces of color ; but the 
sky adjoining one was blue, adjoining the other jellow. As the 
Instrument is of considerable delicacy, we must conclude tliat 
little or no polarized light is emitted by the corona. The sky 
ndjohiing it, however, is polarized in a plane independent of the 
position of the sua, since its color (as seen in the polariscapc) is 
the same whether above, below, or on one side of it. The moK 
probable explanation of this curious phenomenon is, Lh.it tbn 
earth bcjonil the limits of the sbudow, being strongly il]uinin.it(<d, 
acts OS a new source of light, iind thus gives rise to a pohuizatioD 
in a plane perpendicular to the horizon. 

In hopes of deteimining the cause of discrepancy between this | 
observation and those previously made, I have endeavored la 
li-arn what form of polurlsoope has heretofore boon used ; but on- | 
foitunately, in most cases, no description has been publisbed. i 
One observer used a Savart's poliiriscope, and. holding it Witii its ' 
jirincipalplane vertical, found strong truces of polarization in this 
plane. This observation, however, agrees wita mine if we sup- 
pose tlukt the polarization of the skv was taken for that of the co- 
rona, a natural mistake with this form of instrument. Anoth BT ] 
observer, who used a single plate of tourmaline, saw no evlde^^^H 
^ nf pularizatlon, that ofthe sky being too feeble to be peroeive^^^^ 
^ft this way. I verilied my results with a simple prism of loelM^^H 
^P Bi>;ir, with which two images of the corona were seen preola^^H 
V alike, and showing no signs of polniiziition. We cbdhoC ii^^H 
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from Uds that the corona U seir-ldroinoua, sinre pnl fixation la 
piufjucod only by specular, and not by diffase. reflection. 

The spectrum ol' the corona wcis observed in Ihe.fotlnwinff 
tnajiuer: A coiiuuon chemical spectroscope n'ns uaeil ; but inBtciiu 
of sttocbing it to a t«lescope, it v.a^ merely p4>intcd in the projier 
direction a ehoit tfme bel'ore totality. As its tield of view wiis 
7 or 8 degrees in diamel^r, the sun remained in it Tor a consider- 
able time, and the specLrum obUiiaed wivs that due to the corona, 
protuberanoes, and sky near the sua. Oa looking tlirou^ the in- 
strument during totality, a uontinnnus spectrnm w»s seen free from 
dark lines, but containing two or three brigiit ones, — one near E, 
and a second noarC. At the lime, I supposed that these were due 
tu tlie protuberances; but Professor Young, with a large fpeeli'o- 
ecope of fi prisms, found a line near E which remained visible 
■Ten when the image of the protubei'ance was moved off the slit, 
»iid therefore inferred that it wna due to the corona. lie Also 
found the continuouu spectrum free from diirk lines, and tliivt 
ooe, periiaps three, of the bright lines coincide with those of the 
Kerora borealis. These rcBnlta would lend to the beliel" thnt the 
ovrooa is self- luminous, the blight lines I'endering its gaseous 
BBture probable. If it is a part uf the sun, even the remoter por- 
tions are one hundred tiroes as near as tlie earth, and would receive 
ten thousand times as mncli beat, which would be sufficieut to 
nise any known substance to incandescence. 

Other obsen'ations, however, point to quite a different coneln- 
aioo. A thermometer with biaokaned bulb was exposed to the 
Km'a rriys, and the temperatui-e recorded every 6 minutes. I 
fonud that it began to rise some time before contact, descending 
•gain as soon as the moon's limb became visible. It did not reach 
its former temperature until about a. quarter of an hour ailer the 
ecjipse began, or until a seventh of the sun's disc was obscured. 
Vba approach of the moon, therefore, appeared to cause an in- 
trtOKt m the sun's heat. The am.ount ol the ch.ange' was only 
■lioDl 1.3° C, the total difference between this thermometer and 
MIK in the shade beiugabont 18° C, or in the ratio of 1 to 14. 
Tbia finction is but one-half of that given above, owing, perhaps, 
to the diminution of heat on the borders of the sun. During 
totnlity, the difference between the two thermomeWra was almost 
nothing. In examining the photographs taken by the parly, it 
was noticed that, while ihe light diminished near the edge of the 
mm, the moon's limb was vei? distinct, and that there was a 
nuRed increase in the light of Uio parts nearest it. It was sug- 
ested that this might be a subjective effect; but an examination 
f the photographs is sufficient to convince any one that the np- 
earanae is a iH^al one. The glass positives espcciaUy show that 
hlB effect extends over a large part of the sun's disc. The expo- 
■ara was rendered instantaneous by passing a diaphragm with a 
alit in it in front of tlie camera, the rapidity of motion being regu- 
lated by a series of springs. Any irregulniity in the moiion 
wonld cause variations in uiade in the photographs; but tliese 
would form bands parallel to the slit, while the shade mentioned 
Above WM not parallel to it, and veas curved so as to follow ll 
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moon's edge. Since, Ihen, thtere is an inprense both of ihe acttnio 
powur Kod uf tlie hent, it would Mem that tlicse effects arc renl. 
since the meclioda of observin^j; them iti-e so totally dJETerent that 
no error in one conlii be inti-oduced into the other. The only e»- 
plauAtion of the phi^nomenaa Ibat seems pos^ble ia to ossnine tJi* 
presence of a lunnr atmospbcre. The corona would then hn 
onused hy refrociiuii, light reaching the observer from parts uf the 
ran ah'cady eclipsed. Althoa^h, lor various reasons, this hypotlr- 
esis is uneatislootory, jel it is strengthened by otjier ob^ervir 
tions. The protuberanees hare often seemed to indent the moan's 
edge, — an appearaace usually ascribed to irradiation. Sovernl of 
the photograpliB, however, show this same effect; and in some lit 
them the exposure was so short, and the edges of the proUiber- 
ances are so well defined, that it cannot be caused by the intensity 
of their light, but must have its onn;ia outside of the eye of llu 
observer. It is noticeable on all siues of the moon, sometimes in 
half-a-doKen protubeiimces in a single phobigraph. An ntmas- 
phere of rapidly increasing denriiy might produce this offeci by 
reflection, and of course would not influence the corona, if it wa« 
caused by refraction. On tliia supposition, retiaocu could not be 
placed on measurements of th-e moon's diameter by occultaUoos, 
or by contacts during eclipses, and would account (or the uncer- 
tainty of this constant. 

The principal reason for supposing the corona a portion of the 
Bun is, that, during totality, it does not appear to move with the 
moon, but remains conccnt.i'ic with the sun, or. more properly, is 
brightest where the sun's edge is nearest. Many of the photo- 
graphs show this ver^ well, the difference on the two upposiw 
sides of the moon bemg very marked. Now, this effect would 
ba explained equally well by supposing the corona caus«d by 
refraction. For the centres of the sun and moon never differ 
during totality by more than half a digit, while the broiidth of tiM 
corona is sometimes several times as much ; so that merely cover- 
ing a small portion of it would not pi-oduce n greater dimiitulioa 
of light than wouhl be caused by a slight change in the dinictittB 
of the sun's rays sliining through a lunar atmosphere. On thO 
Other hand, it is difflcuTt to conceive of an aimosphero douM 
enough to produce these effects, and yet so tiitnsparent that the 
edges of the full moon are pertcotty dbtinct, and that the li^btof 
the sun, during an eclipse, should be increased rather than dimiti- 
ished. Again, we should expect that such variations would ba 
produced by changes of tempiirature that they could- scarcely fiiil 
to be detected. 

We, then, conclude that the polariscope gives only negative 

results, and cannot bo regarded as proving that tlie light is t^ 

fleeted. The evidimce ol the speclroscopa needs oonBrmntion, 

i since the dark lines may have been invisible, owing to the feeble 

I light of the corona. But if the observations with it ai'e ooiTtfcl, 

the self-luminous character of tlie corona is established. The 

thonnometric and actinic experiments point towards a lunar atinoi^ 

phei-e a* the cause of the corona. ,^^ 

la the above, I have eadea,\'oi:Qd \a gvve the evidence in ft^^| 
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feeach TiBW, unbiased by nny theory, leaving to tliose beat able 
jud^e to dct«mirno wJit^ther either explains all the (acts ub- 
■ved. The abBi-nce ol" n lonar atniosphei-e is so generally Hd- 
miUed, that its existence is suggested only nitli reluctance, and 
merely aa the iQu»t natural expinaiitiou of the observations. 

Kole on the Supposed Polarization of the Corona. — The foiin of 

the insti'UDieut used hiis been, in one or two cases, niisunilerstood. 

^ Jt couusted of a sheet-iron tube, closed at one end with a ptute 

^Uf quartz, and at the other with a prism of Rochon. The latter 

^BbftS the property of giving two iiutigcs of any object seen through 

^^0; nepARited by an an^le of nenrly S". Looking through the tuM, 

^give tbertiTore see two images of the quartz toucliing, but not ovei*- 

I»pping. When the light is polarised, these images a 

plementary tints, wbion vnry with the plane of polar 

the thickness of the qnartz. 

The corona appeared white ; but the sky snrrounding it WM col- 
ored in one ima^ blue, in the other yellow. The conclusion to 
be dntWD from this is. that Uie light of tlie corona is unpolailzed, 
or, more strictly, that the amount of polarized light, if any, is too 
riight to be perceptible with thjs instrument. Its delicacy, although 
net equal to Snvnit^s polariscope, is very great, giving colored 
imsgea with paper, wood, and other bodies which reflect a small 
atnonnt of light specularly. The dny before the eclipse. It showed, 
in ■ Ttiry tnurlted manner, the polaiiKatioa of the wet pavements 
sad roofs. To measure its sensitiveness, 1 viewed the light re- 
flected by a piece of plate glass, at different angles of incidence, 
»nd found that the color ceased to be visible when this angle was 
about 10°, which, allowing for the reflection from the second face, 
would give about one part of polarised to 34 of natural tight. 

Oliservers lieretofore have generftlly attnched their polnrisco^ 
to a teloeeupe, and thus introduced a source of error, avoided in 
my instrument. For light passing through the object-glass and 
fleld-leiiB would bo polarized by refniction, before reaciiing the 
pohiiisoope, bj' the obliquity of the iucideiice, caused both by the 
curvature of the surfaces and the fuct that the edge of the fluid 
of view receives its light not paiitllel to the axis. The plnne of 
pnlnrieutiou would be porpendiculiir to a pUno fallijig through 
^le axis of the instrument. Now. jf any part of the uorona was 
brought into the centi'e of the field of view, the adjoining portions 
wuald appear polarized in planes p-aroliel to the edge ol the field, 
or pasaing through the sun's centre. In sweeping around tlie 
' win's edge, the plane of polarisation would continually change, 
the corona passed through different parts of the fieltf, and the 
mporative darkness of the moon's disc and the exterior sky pro- 
-' ''-- polarization of the other portions of the field from Wng 
The degree of polarization by refraction would he very 
toht, and, perhaps, imperceptible ; but the agreement of ohser- 
..nlon with this hypothesis is certainly a curious coincidence, 
k-Tbe strongest argument against the polarisation of the corona 
^'famished uy the spectroscope, the presence of bright lineB and 
e of dark ones, as observed by Prof. Young, denoting in- 
L view strcngtheucd liy the consideration that 
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e surface of the coi-onn would 
it per minute. 1 itni well aw; 
villi thuse obiaSoetl by prtvii 



i-ettai^ii 



Be I' vera, incliiiliiig »>me nf tJ 
daf ; but. as far as I can leiirn , this Torm of pnlnn^cope hits nni 
been asaii fur ibe ptirpiiBe, and tliercfm-c hope Lhat my esperimenl 
may be repented during the next eolipHe, 

Since wrliing the nbovc, I learn, fj-oni Vrat. F. H. Smith, that | 
an excellent Anigu's piilariscope was used in Eden Ridge, Ttuniv M 
in obaeiving the eclipse. The result ajfreed with mine, nami' — 
tliat no tmecs of polarization eould bo detected in the coroiud 
this instrument. 



OBSERVATIONS ON THE PKOTDBKRANCKS OF THK BOB. J 

Zbllncr has comntuniciited to tiie Royal Society of Science 

Sfutony the results of obserTatioas of ihe solar protuberBi. 

made by & new method, the details of which are, however, not \ 
given in the pnper from which this abstract ia taken. The anitm 
states that by thia method the pi-otuheraneea can be obserred wilb 
great sliarpnei^s and distinctnuas, and gives a number of fignrae 
of much interest, rpprcsenticg' various forms of the red eruptive 
flames. The method of ob^ei'valiun employed gives th« same 
protuberance in tlii'oe diflercut colors at the same time, oom- 
sponding to the three homoseneous lines of the spectrum, red, 
yellow, and blue. A miLiked diffbrenoe ia nbscrvca between thJa 
yellow and the other two imagce. The yellow Image is very in- 
tensB near to the cd^e of the sun's disc, where it corresponds tritii 
the oliier images, vihilu at a sreater distanco the finer det-tila UB 
lost. Ztillner infers from this, either that the mya to which tbe 
V el low imago ia due pi'oceed from a gasspccific;i]ty heavier than 
nj'drogcn, and, thcrclore, occupying a lower strulum, or tbut the 
inoreaso in the tempuratura and pressure of the hydnig(>n near 
iJio aurfuce of the sun determines the emission of the yfUov rafs 
in question. The author remarks that the protuberances, as aMU 
by his method, fur the most p.trt strongly resemble the TaHooa 
forras of terrestrial clouds, the cumulus type being most disUoctij 
exhibited. There are, however, some exceptions; in certain cnies 
the phenomena resemble those of eruption of volcanoes or oThM 
springs. Zblluer suggests thut it may hereafter be possible to «*■ 
— ve at the same time all the protuberances as in the case of a 
il eclipse. In conclusion thu author mentions another ubaorva- 
a of great hiterest. Uu the 37th June the slit of the apeclnh 
pe wiia made to approach a pait of the sun's disc when fta 
,_j>ectiral lines of the pro tube run ccs were particularly long Mi 
bright. At a distance of 3 or 4 minutes above the sun'a edn^ t6> 
f whole leD^rth of the spectrum waa crossed by bright linear Saibu. 
These flnslx's extended ovor tlie whole portion of epectrnut lu tht 
field of view, and were so abundant at one point of the sun's cdn 
that it seemed us if iho whole spectrum were crossed by the 
f Mruight paths of laiiidlj [o\lo'«u\^ clectrio diachargos. Tlus pbo- 
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, , n would be explained bjf the aasuraption that smtill in- 

rflen^ely ignited Lodies are moving near thu sun's surface Rnd 

isndiug out rnjA of hII relmngitiililies. As the imagoa pitas riip- 

jUj buore the slit of the spectroscope ihey give .1 speeti'um wiili 

UuDg lines. — ^neriean Journal o/ Science and Art^, Nov., 18(i9, 



ZOLLNGR 3 EEVBRSIOM 

An importaDt addition to tlie resources of spectrum analysis 
has been made by Zollner'a invention of a rerersion spectroscope, 
by which extremely small ehan^es in rofrangibility, and corso- 

3u«Dtly compamtively slow motions of a star or siin-fiame can be 
etected. It consi-ts of a spectroscope in which by reflciutioci the 
spectrum of a source of light can be superposed above a reversed 
spectrum of the same source ; so that if a white flame containing 
■odium be viewed, there will be seen in the upper |iuitaf the licld 
Ksodiuni line with the blue end of the spectrum on tlie one side, 
Aud underneath it a sodium line with tlie red end of the specti-um 
on the same side- The two brixht lines may be made to coincide 
I ex actly by on adjustment; and if any change in refrangibility 
■^Uies place, the motion of the line is ddabted, and is also more 
^Btactly measured, because it is referred to itself tia a staudurd. — 
^Bmpfdi £aubu. 

ABTKOMOMT. 



mirror, and burning-glass, to be ailjusted in such a manner that, 
at the instiknt the suu reaches the meridian, the raya ignite a 
diiead which burns without smoke or residue; this releases a 
detent, and a motion is thereby given to the bands of the clock, 
bringing it to the correct looal maan time. Tliere is a supple- 
mentary arrangement by which, if the thread should not ignite in 
consequence of a passing cloud at the inslaut of the transit of the 
first limb, tbe subsi'quent ignition of the thread will not affect the 
clock- Ml'. Lockyer, In a note on Mr. Huggins' paper "Una 
possihle Method of viewing Red Plames without an Eclipse," 
writes to riiow that be was not aided by the eclipse observations 
in seeking for the prominence spectrum. Unless Mr. Lockyer 
ctoima credit for Lhe discovery of th« gaseity. of the prominencies, 
w&rt from the credit due him for his share in the discovery that 
ueir spectrum can be seen without an eclipse, we cannot see 
'^"irMr. Huggins" mistake (assuming it to be«ucb) at all affects 
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credit due to lhe firs L-mcnl ion ed discovery, which hiid been fully 
disoDSsed in England I'or two months bnlore Mr. Lockyer exam- 
fawd the prominence spi-ctra. It is impossible to undi!>covcr the 
.^Uioovered. On fie other band, no one had disputed the 
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cblm of Janssen and Lockyer to the discoverv thtit the proB 
nence-speclra can bo seen without an cdipse. "Professor Brayl_ 
supplies an iotereatiii^ paper on ibe relntion of the himinoi 
prominenueB to the fauulse of the sun. He shows that there 
strong reason for aupposjog thu faciiliB and prominences lo L 
identiciil, or at least that the latter ai-e the superior termination 
of the former. Someveiyslngular facta connected with the meai 
distances of the oateroids, and the ootumensurabilitj of theli 

Berioda with that of Jnpiter, are pointed out by Pi-of. KjrkwoocI 
ie shows that wherever there is a wider gap than usnal btitiTM 
the astci'oids (considered in the oi-dcr of tht^ir distances f^om Ui 
sun), that gap invariably corresponds with such values of ll 
mean distance as would ^re a period having some simple naa 
ciation of commensuntbility with the period of Jupiter, It 
well known that any such assoeialion would result in distnrbane 
and Prof. Kirkwood argues that the particles which, on the nebi 
lar hypothesis, would have occupied these vacant zones, ma 
have been bo disturbed by JnpiWr, as to adopt eccentric orWI 
and so come into collision with exterior or inteiior partfelfl 
Even if this did not happen, the di.=^turbance of their orbits w~- 
lead W a change of period, and so of mean distance. Ei 
result serves to account for the gaps in the asteroidal zone. 
considers that very strong evidence is afforded by tiiese coi 
dfinces (which certainly cannot be looked upon as acoideDtat) 1 
fivvor of the nebular hypolbesia. He goes on to examine tl 
Satumian rings, which he remarks have been quoted in ProctM 
Satni-n as farnishing strong evidence of the nebular hypothea 
of Laplace. He shows that the great division between the ria| 
corresponds exactly with that portion of the width of the syste: 
where the particles would move in periods commensurate wi 
those of the four inner satellites. The ooincidence is oertais 
most remarkable. — Qaarterly Jaumal of Science, April, 1869. 

At a Topent meeting of the Koyal Astronomical Society, I 
Astronomer Royal stated that he had obtained from Dr. MiHe 
□f Cambridge, evidence conlirmatory of the connection .wbicAlil 
been supposed to exist between oomtts and meteors. It will 1 
remembered that Ur. Hugglus' analysis of Comet n, 186 
showed (hat that object consisted of carbon in the state of incsi 
descent gas. It appears that there are four metaorio stones, i 
least, which contain carbon. Of these, one fell in the soatli < 
France, one at the Cape of Good Hope, one at Debreczin, in Hw 

fary, and the fourth at Orgeuil, in France. The number ( 
iscovered asteroids has now reached 106. 
Mr. J, Tehbutt, Jr., supplies a series of observations made I 
him upon the star ^ Ai-gils. He compared this singular vai^h 
■with nt'ighboiing stars. It appears from these observalioas, tb 
' exceeded the sixth magnitude during Uie p 
1 we are compelled to reject the theory of F 
assigned a law of variation according to Wh'--,^^ 
imum brilliancy should have uccMii'ed in IM 
gnituds of the star should have been 3.6. CertAin) 
most remarkable star in the whole heavens. 
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urtrr of a cenlui7 ago, it cintshnne the brilliunt Canopus, and 
rnlted Sirius itaelf in splendor; now it ciin only just be detected 
ith llie naked eye oa a very clear night. — Chronicla of Science, 



DISTANCE OF THE BON. 

At the general meeting of the Astronomieal Society, on Feb. 
tStb, il was announced that the gold niedal for the year had been 
'lilded to Mr. Slone, of the Greenwich Obaervatory, for his la- 
rs towai'ds the determinntion of the sun's disianue. We h»ve 
■e»dy bad occasion to refer at intervals to the various papers 
lich Ur, Stoue Las wiitlen upon this subject; and a relerence 
Uie accompanying review of tne pi'oceediiiM of the Astronoini- 
I Sodety wilt show that he is still engaged on the same inter- 
Sa^ work. What he has done may be divided i 
A, independent solutions of the problem of diste 
Kaace; and, secondly, the careful re-examination of the obaer- 
tjons and calculations of others. He has detected numerical 
con in the processes of Leveriier and other mathematicians, be- 
Iw errors of interpretation in the work of those who investigated 
i transit observations made in 1760 ; and he has given alarge 
■n of attention to llie consideration of the proper meiins of wet^- 
{ disoordant observations, — a. question ot great difficulty, which 
'gvly eaters into the problem of determining the sun's distance. 
LQ resnlt of his labors bus been to show that the sun's^equatorial 
riaonUI parallax is probably about 8.91"; his distance, there- 
re, about 9l,7(X),OO0 miles. — Journal of ScUnce, Aj^ril, 1869. 
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I write to communicate the discovery, made here on Saturday 
£ht, of a planet, the I09th of the asteroid croup. It is in the 
rOBtellatioD of Pisces, more properly in the foiliiwing position : — 
1669, Oct. 9, ISh. 31m. £8s.. Hamilton College mean time. 
.B.=0h.66m. 2.TO" Uecl. =-j- a" 37' lO.G". 
Its motion in declination is almost nothing ; that in right oscea- 
on over a minute per diiy. In brijiiitness it equals a star of the 
Hh magnitude. — American Journal of Science aiui Art), Nov., 



TEUPELS COMET. 

I enclose an orbit for the comet discovered by Tenipel o 
1, of which no elements have yi-t been published in the " 
>ii^sche Nachrichten.^' Indeed, but for an ohservation 
tnt mo by Dr. Wiuneake, and n^.t yet printed, it would no 
MB practicable to work out iin orbit. 
£bmaita of the Orbit <if r«>nper« Com^, Oct. 11. 1669. - 
lents calculated from an observution al Bonn, Oct. 12; < 
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3iJ6 ANMCAL OF SCIRNTIFIC DISCOVKKT. • 

Dr. Winnecke, at Carlsnihe, Oct. 17 ; und it tliir J nt Lciimtg. Oci. 



pBribelioi] Puroge, IBUS. 

Ostnbar, 8.4421 tJroonirieh M. T. 

LongUnda of PsrlhcIioD, . . . IK" 41' 1" ) Frum Knp»r«a( 
Longitiuls of AiKDding Node, . 311° 31 ' 1" j Ei|Uiaox. 

InflliudoD to Boliptia GS'tS'S" 

Log pcriholioD dulanoe COSSSi 

HflliooeDtria motioa rDlittgrmdD . 

The al)Ove orbit dtips not resemble thnt of nny comet previoiulj 
computed. — J. R. Hind, Obferoalory, Tieiekinhan, Sob. 8. 
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SPECTBCH OF THE A0HOIU, ZODIACAL LIGHT, ETC. 



a with the oliservalion of Prof. Yming, during 111* 
)iUe eclipse, tha following translatiun from a I'vw p»ni<fTiiph8 in tlw 
text liccompnnying Angtitroni's chart of the solar spccirum mny be 
of Interest. On page 42, he says, afler some inlroductorT r«- 

'■ In fact, during the winter of 18C7-8, 1 have been rtbln lo ob- 
serve, repeatedly, tlic spectrum iif the luminoua arc bordering ilie 
obscure segment, and always seen during the feeble auroras. Its 
light la almost monochromatic, and consists of a tingle briUiamt 
ray, situated to the left of the well-known gi'onp of calcium lines. 
By measuring the distance from this group. I have determined 
the wave-length of this ray. which is found equal to * = 5d67. 
Beside this ray, of which the Intensity is relatively great, 1 h«Tft 
obsurved, also, by widening the slit of the spectroscope, traces of 
Ihi-ee lines extending almost as far as F. On a single occnsion, 
when thelnminousarcwasagitatedbv undulations which changed 
its shape, 1 saw regions momttntarily illuminated by certain l«Sda 
spectral rays ; but, taking into account the intensity of these raya, 
1 would, nevertheless, say that the light of the luminous itreis 
sensibly monochroinntic. There is a circumstance wbich gir«8 lo 
this observation of the auroi'a spectram a much greater )m|>OP- 
taucc, and, indeed, a cosmicnl cliiirauter. During one week of 
March, 1867, I succeeded in observing this same spectral my in 
the Eodiaoal light, which then pivsented itself with an inbenaiiy 
truly extraordinary for the latitude of Upsal. Finally, when, dur- 
ing a starlight night, all the sky was, in a certain sense, phuspho- 
Tssoent, I found traces of it in the feeble light emitted by all parts 
^ of the firmament. A very notable fact is, that this remarkable 
ny does not coiTespond with any of the known rays of simplo or 
oompDund gases, so far, at least, as I liave studied thom ap to 
tills time. It follows, from what I have said, that an intense «n- 
rora, auch as may be seen abnve the polar cii-cle, would prolmbly 
give a more Goin])llc:ited spectrum than that which I have found. 
Granting this, we may hope that an opportunity will be nfibrded 
of explaining the origin of the rays already found, and the natun 
of tlie phenomenon itself. Not bein^ able to give this exnl 
tion at present, I propose to roturn to it another time.'*^i/M 
o/FramkUii Irul., Urn., lft&9. 
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ProfesEor Heoi'y's experiments on the telnpei'iittire of the solar 
fo showed ihuL the spots are cooler than the brighter poviiona 
the pbotospbei-e, and the centi-e is warnipr than the rim. Thi-HO 
ividenoes ot difference in cnlorifio power h:ive been oouflrmod by 
tweouent observers, nnd Schwabe, Henahall, and Kirkwood. by 
itn^ or snn-spotd and the variations of solar magnetism, huve 

3;hl for indications of fixed points, or mcHdians. on the sun. 
le sun is a variable star, any peiiuanent differaiieex in supci'- 
ial stracture, however masked by the iiTegular disturbanc-ea to 
lich the spots arc usuiilly attributed, may perhaps be aecom- 
nled by regnhirly recurring diffcreneea of leiupemtui-e, whii:h 
oald bo manifested by tbe thermometer. 

The 7 years' hourly Uiermomett'ic observations at St. I[elen.i 
1840-7) were examinod in varioiia ways, in order to discover any 
u^ea they might fiiiTiisb of cycles approximating to the supposed 
iriod of solar rolnlion. Alter testing, by the method of least 
m, various HBsuined intervals between the limits of 25 and 
days, the pointings were so decided and uniform, that all the 
MervaCions were arranKcd in acuorduaee witli a hypotbetleal 
iriod of 27 1-14 days. The annual, semi-annual, and quarterly 
roopings all confirmed the hypothesis that this was a normal 
iterral, and the belief was stiO fiii'ther sti'cngthcDcd by vaiioi 
imporisons with observations at Philadelphia, extending over 
Iriod of 44 years (1825-69). 

If we tlieo assume 27 X- 14 days for tbe Hjnodical rotation < 
B sun, Ute time of its sidereal rotation is about So.Oti.) day 
Ilia is somewhat gi-eater tharf the estimates of Sporur (24.0^44) 
i4 Caniogion (^24,97U), but ne.irly accordant with the n 
eent estimate ol Faye (2o. 07472.) Mr. Chase proposes to ( 
tue the investigation by a disunssion of observations at other 



The author has recently undertaken, for the Coast Survey, some 

acussions of the meteorological iuflitonces of the moon. An ex- 

uination of the records which htivo been kept at the Pennsyl- 

iam Hospital, in Philadelphia, fur forty-four years, confii'mcil 

le conclusioDS of I,oomis and others that cloudiness, rainfall, ani' 

imperature, ara each, to some dogree, controlled by the lunu 

' ses. The ■■ establislmieuts," or local influences which modify 

results at different stations, ofWn occasioning an entire oppo- 

in of curves, cBpecially on opposite sides ot large iKidies of 

rater, were also olfiarly sliown. There were marked evidences 

•ucli establishments, due not only to position, but also to tbe 

tsou of the year, occasionicig con ii-oats between the summer and 
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winter cnrres, &iid resetublaoces between the remul and aalnnm 
carves. 

These resalte, together wiii a certain degree of oppoution b 
twem the lunur cunes of raliiliill nod temperature, M«aied 
indicaten |Kutia1 dependence of the temperatar« npoa UmIM 
cnrrenls in tlie atmosiihore. If tlua hypotbesia was eoireet, 
seemed probable that some of the planets, cspoeiallr JupMl 
sliould furnish corrobonttive indioatiuns. The obMrvutions, tlo 
of raiiifitU and of tein]>enttiire, were Uieretbre iirmnzei] buom 
sivelj' in acconlntice vith the posilions of Jupiter, '^nas, N4 
tune, aud Mercury. Tlic nn'angcmiMit resuljed in the prodtwtt 
of consistent curves, vuiying with the Tarying dtstanoes of t 
eevemi planets, and witli their |>osition9 relative to the ran. 
comparing these curves an opposition was apparent between tha 
of rainfall and temperature, which was mure sti-ongljr marki 
than Ihat which had been previously noticed in the lunnr ourTt 
It seems unreasonable to attribnu the temperature flnctuatiOQS 
varying planetary radialion ; but it is esisy to understand that ai 
influence which tends so to disturb the atmosphere aa to pntdii 
a norliiL-rly wind, should depress the temperature and incna 
precipilntion, while one which lends to proouc« a sooth wind, 1 
creases both the temperatui'O and ijie evaporation. 



THE TRANSrrs OF VENTS. 

The French Astronomer Royal js wisely making arrangemenl 
in goiHl lime for observing the Lransits of Venus, which will ta 
place in the year 1874 and 1662. The event isone of considerafa 
interest and value to soientilio men, and it is therefore dedi 
that it should be viewed from those parts of the earth's sai 
where it can be best observed. The stations fixed npoD far _ 
are Ouhu (one of the Sandwich Islands), Kei^elen Inland (in 
IndiiUi Ocean). Rodriguez (a dependency of the Mauritius), AlM 
land (New Zealand), and Alexandria. Both tlie Admimttys 
the Treasury have responded witti alacrity to the appeal whi 
has been made to them for funds. Mr. WaTTeii De hi Rue is 
opinion that photography may be used with the utmost advanta 
'a registeiing the transit. 



DR. TTNDALL B TBEORT OF COUETS. 

Prof. Tyndall has developed a cometaiy theory ottt of his 1> 
fmsearches upon the actinic power of light. It will be remm 
I bered that he has found that a beam of light is capable of formi 
I ft bright glowing cloud in its course thraugh a s]>ace eontainiD^ 
modicuoi of vapor, the said cloud being first reduced by the cber* 
I cal action of the light, and then rendered visible by iUuminati 
1 of the condensed particles. 

The applicaljon of this principle to the explanation of uomnb 
pbeuotneoii is oa follows : A cornel is held to be a mass of vag 
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decompOMble by tiie hoUi' light, the visible heHtl and tail being nn 
SCtiDic cloud re^iitlins from sw.li dctom position. The tail is not 
mutter prujtiet^d l^im ibe heiid, bnt mutter precipitiited on ilie 
solar beams whicli traversa the tomctuiy atDiospheio ; notliing 
beins carried from the comet to foi'in llie tuil. but something be- 
inz deposited from the iuierplaaetary space through which Iha 
tx^ is coursing. But tliia explaDation supposes tiiat the santight 
bna a diOerent power when it has passed through a vapory cumei 
to Ibat which it poBsessee wheu it bas traversed no such medium ; 
(^lerwise all space would be lit up like a comet's tail. Touccount 
fbr Buoh a peculiar property. Prol'. Tyndall assumes that the sun's 
hSatiDg Mid chemical powers arc Antagonistic, and that the calo- 
Tjiio imya are absorbed more copiously by the head and nucleus 
than t£e actinic rays. This augments the relative euperiurity of 
tba aoUnio ravs behind the bead and nucleus, and enables tbemta 
bring down the cloud which constitutes the tuil. Thus the cauditl 
Bppendt^e is in a peipetual state of renovation as tlie comets 
move through space ; the old tails being dissiputed by the solar 
beat as soon as they cease to be sot'eenen by the nucleus. Nearly 
■U the phenomena observed in those mysterious bodies &re ac- 
counied for by Dr. Tyndall. One, bowevei', he has not men- 
tioned; numely, the pi-culiiir luminous envelopes, familiar to 
comet-gasers, which surround the nucleus like a series of cloudy 
glass cases. No theory cjin be called complete which does not 
account for those remarkable and evidently important features. 
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U. Bionne has submitted the following opinion upon the natare 
of comets lo the Aca<lem^ of Sciences: "Comets ai'e bodies 
nhich describe spii-nls origmallng in a nebula terminating in the 
sun ; each spiral may be considered as an ellipse. Fonned of the 
iuouidesuuni muLtcr of ibe nebulie, comets would appear to be 
thw regulators of tlie grand movement of celestial bodies, the 
Agents of that vast trans foi-mation of calorific work into meehaiii- 
k, and would come at the end of their course to lose Ihem- 
a the atmosphere of tlie sun, to which they would serve us 
au aliment." 

winnecke's comet. 

Huggins' spectra! aniilysi^j of this comet is well known, and his 
COnclusioQ that the light of this comet is produced by incandescent 
cnrbon vapor. The experiments of Wutt^i, published in "The 
Piulosophical Magazine,^' seem to prove that this spectrum ii 
really that of ciirlniu ; and, further, tliat the temperature of iho 
,«arbou producing it must by between 1.500° C. and 2,oOtf C. If 
so other explan^ition of this comot 5i>ectrum can be found, and if 
Ifae temperature of cosmieal space may really reach 1,500° C.,im- 
portunt changes must bn miido in the tlieoiieit of tbo nniv eiw M 
at prosent accepted. — The Academy, Nov. 12, 1869. ^^^ 
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OF BClET.TIl'IC DISCOVEQir. 
SnUHAKY or FACTS IN ASTKOHOUT AND HETEOBOLOor. 

Local AHraetion. — Colonel Sir Homy James, Director-Geneq 
of tlie Oiiltiiince Survey, reports Uiat during tlie past y« 
inquiry has bueti pi-osecuted iqLo llijs very reaini-kable pheaoi 
enoii. He olisurviis that the ralntive extent to ivliicb the Plm 
lino and the tuvela of our BstronomiKiI instninienta ore twcctt 
ill a countiy where there is nothing on the surface of the g 
to account for it, may be judged rram the fuct that it is iwai 
double the unouut of llie deflection on Schchallion moaalM) 
3,547 feet high, with the inBtmment placed on tlie rides of tl 
mouutniu itself, at one-third of its altitude, the position to pi 
duce the greatest effect from the roikss of the mountain on tl 
plumb lines. He coniiiders thnt wo have v err decided indiontin 
that the cause is in the granitic rocliS which extend in a aoul 
west direction from the Cowhytbe Ihroiigh Baafl'^hii-e, and wbll 
ore highly impregnated in sumii parts with magnetic iroa ia 
inetallio state. The range of roouulains on (he BOUth-eiM t 
Banffshire cuIroiontcB in Ben Miiich Dhui, 4.R05 feet t' ' 
which, alter Ben Nevis, 4,368 feet hieb. is the highest mom._^^ 
in Scotland. The great amount of the attrnctiou at CovIitUm 
and along Ibe coast to the east and west of Portsoy, cannot I 
explainer by anything visil>le on the liarfnce, and obliges na ] 
ima^ne the existence of some large and very dense mass fl 
mutter underneath it. Sir U. James hopes to resume (bla la 
portant inquiry this season ; and the geolnzica! structure, aa wi^ 
as tbe mineriu character of the ruc!^, will be cnrclnlly inveai 
gated by the Director of tiie Geological Survey of Scotland. 

jTht Captive Ballooa. — Mr. Gltiisner narrated the result»af son 
meteomlogical experiments made in the car of tbe Captive fii 
loon. The principal fact was, that often, when tbe ^r near tl 
eround la quite still, and the smoke from the chimneys of tL 
houses rising vertically, a hard ^ule is blowing aloft, and titat ■ 
a beiglit of leas than 1,000 feet. — Dr. Mann pointed oat tin 
meteorological observations between the surface of the grouD 
and moderate elu vat iuns, such as 1,000 feet, are of more unicdci 
vuhie than those taken higher up, especially during tbe ntpl 
motion of a free balloon. Profes-sor Newton said that he thoti^ 
it important lo leani everything possible alwut tlie atmospher* 
even at the liigliest altitudes. Ohservalions made in the Unlli 
States on the motion of tbe smoke left by meteors had proved 
•omo instances that gales in opposite diredions occurred, even i 
Ugh up as M or GO miles. 

M. Janssen, in a letter dated from Daijceling, Sikim, Bricif 
India, 22d May last, says that the spectra of some stars, whh 
are rather ruddy colored when not disclosing the presence of b 
drogen, do positively disclose the presence of aqueous vapor. 

17u Light of Uranus. —TUia planet emits light which dil 
from that of any other of our system. AccordingU Fatbl 
Beccbi, its spectrum exhibits brocid absorption lines, xhe mrtt' 
modiSes the snn'a light which It reflects, in the same manner 
do colored bodies. 
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Iht Moon. — The Gi-rnian usLronoraer, Mnedlei*, boa 
Uie lieigliKif 1,093 niountiiina in tlie moon. Tweniy- 

O of tbeae are higher ihno Mount Blanc, which ia wilhio a few 
et ot being 3 miles higli ; 6 arc aliuve 19.000 lect. Tiie liighust 

Qtiun in ihe moon is 24,844 feel liisrli. 
Clumieal Aiudytit of the Solar Atawsphere. — Hayot announcus 
ntbv has been for same lime awnvo of ihe existence of a new 
ight spectral line from the above source, which lias not been 
store pointed out. It is between G and H of Fraunliofor, andia 
le fourUi of tho nrinuipal brilliuiit rays of hydrogen, three of 
'hicli hare already been recognized in tho '* chromosphere." 

b often bnlbous or globular in appearance, like F. This 
■fcea 6 briq;lit rays now known fmni tlie cliromosphere, and it 
remftrkabJe that 4 of these belong to hydrogen. Neverthe- 
u this atmosphere is not, as Luckyer and others have supposed, 
imposed exclnsively of hydrogen. Seachi I iiis observed Uie tliird 
17 of mngnesiura, and uie yellow line mtar D is not believed . 

be a ray of hydrogen. Hayet tiimself, in nil nrtiele publisiicd 
, the "Comptes Itundus" of tbeSlh of last February, discussed thia 

The observations made during the eclipse of the 18th of 
agust, lust have shown, moreover, that Ihe protuberiinces or 
evated masses of the chromosphere do not always liave the 
me chemical composition. — Compta Hendua, June 7, 1861), 

imi. 

TkeBpeetrum of Lightning. — Lieut. John Herschel h&s commu- 
Jiued to the Riiyal Society an account of the spcctnua prodnced 

lightning. He says : " The principal features are a more or lesa 
Iglit euntjnnons spccinini, ci-ossed by numci-ous bright lines, — 

numerous as to perplex one as to their identity." 




GEOGRAPHY AND ANTIQUITIES. 



LITlKOSTONEa DISCOTERIES. 

The latest discoveries of Dr. Livingstone, comruanicAted sty 
meeting of the Uoyal Geogmphicul Society, iire of grent idU 
aud Importance, indopondently of Ibeir supposed connection ' 
the ultimata source of the Nile. He hue found, in the first pi 
that tiie Chnmbezo, a considerable stieam draining the nortl 
slope of the great wooded humid platcuu in 11°-12°S. lat.,iiiB 
of flowing Bouthwui-d to the ZiLmbesi, as was formerly su)^ 
turns to the north-west and disL-barges itself into a'large 
called Biingweolo, upwards of 50 milcg in length. The pli 
therefore, which he crossed, its descril^ed in one of his former 
tcrs about the end of December. 1866, and which tbe Portnguo 
expeditions of 179S and 1831 also ti'uvci'sed, torus out to be ti 
water-shed between the basins or the Zambezi and the lake sytta 
of Equaloi'ial Afiica. Il enhances the interest of tliis giiwl dl 
covei'v to find that Bangweolo is only one of a chain of lakes oa 
nected by rivers. The first in succession north of Bangweolo 
I^ake Moero, which is 60 miles in length, and varies in bread) 
from 20 to 60 miles. The town of Cazcube, visited by tbe FoC 
tugucse, lies on the banks of a much smaller lake colled iSatat 
to the east of Moero. Continuing down stream is a thii-d lal ~ 
Ulenge ; but Livingstone had noE, ivhen bo wrote, pm'sucd hia i 
amination further in this direction, and iic was not sure wlielii 
this eliuin of lakes drained into Tancrunyika, or contioucd (o I 
west of this lake, and com muni cute d independently with Albi 
Nyanzu far to the north. The latter and their connecting rin 
flowed through a deep valley hemmed iu by wooded mour 
Anotherdiscovery of interest waaLakeLicmba, whicb Livini 
thought to be an arm of Tanganyika near its southern end 
gives the altitude of this sheet o'f water oa 2,800 feet above I 
level of the sea; a datum which, we venture to remark, will, 
ford mucli food for geographical speculation until more defiai 
information is received. This elevation, in fact, agrees idi — 
exactly with that of Albert Nyanza.as observed by Bolter, 
with that of the intermediate Lake Tanganyika as deduced by, 
Findlay from an elaborate examination of the observatiuuofX 
' ton, Speke, and Baker. Thus if Liemba be connected (wliiob 
not yet indeed quite detenninecl) both with the CliHUibeEe l"*- 
and with TungnJiyikti, the connection of lliu whole with the 
is extremely probable. But Liringatoue reserves hia erei . . 
marvel for the postscript to his dispatch. He had heard of a oil 
of Ti'Oglodytes, a dark-skinned nice with oblique eyes, dwelUBj 
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Dr. 1. 1. Iluyes coDliiiuea la conmicnd to public nttention tlic inl- 
pon.tnc« orsuiidingimta new American ^xpedilion I'nr ilie survey 
of tlie Pdlnr bat-in, entering by Smiili'.^ Sound. The following 
aumiu.ir; of bis project is printed in the " New York Tilbunn " ; — ' 

" Finl, as to diisign. Tko deMgn of the expedkimi which I 
bare proposed u to coiuplcte the explorattou of the entire region 
northward of Uulfia'a Bay; to Imce Greenland nnd Grinnell Land 
to their termination ; tben nscertitin if otber lands lie to the 
northward; to explore the open Polar Sea; and, liistly, to reach 
the North Pole, making upon iJie course such observations as dr- 
coinstBiuMS will allow. Tlius will a fii^ld be opened for tlie mosl 
Tmloable discoveries in geogmphy, geology, in gliicier formations, 
Iiusnetiani, countries and cuiTente, and in nalui'al history. Sec- 
(HN^ as to plan. 1 would set out in May with two vessels, one n 
■mall Bteamer, and would in;ike njv course northward, provided 
with the best chart of Greenland, through the Middle Ice, until I 
iMcbed Smith's ijound, in latitude 78° 17', where, in my old har- 
bor of 1860-61, I would pass the winter. Here there is ubOD' 
dnnee of eami', and I would found a colony. Walrus, seals, rein- 

nT, Mia foxes could be caught in great numbers, and not only 
, Jflld the oulony be made self-sustaining, in point of food, but 
ft valuable cargu of furs and oil might be collcoted. Then I 
^Mld push northward the next summer wilh the steamer, and 

Mid thtis strike for the North Pole. In any case, I would se- 
kit* a harbor and a b&se of opemtions much to the north of the 
linny, and tlins would the steamer and the colony become the 
nitres from which the exploniliona alreatlv mentioned would be 

ide. Third, as to coat. A public-spirited eitizen of Now York 

■ offered to supply a sait^Lbie steamer; and there is good rea- 

n to suppose that we could obtain from the government the loan 
f a sailmg- vessel, one of the many not in use. These vessels 

mlshed, they could bo equipped nnd maintnined in the field for 

o summera and two winters at a cost of 40,000 dollars. Fourth. 
}tit be remembered that this is the 'American route.' The land 
nUinds there further north than in any other quarter so far as 
tnown, and Americans have thence explored to within leas than 
f, that is to say, within 450 miliis of the pole. Independent, 
), of the value to science of this particular line uf discovery 

»v« any other in the unexplored paits of the Arctic regions, 
Mr* is something of national honor involved in the pursuit of it, 
.ipeclally at this lime when England, France, Germany, and Swe- 
den are each aiming to reach the North Pole by various otber 
toaies; to whicb end expeditions are now actually preparing. 
Shall wu let those nations win from us the coveted uonor of pri- 
orityr 1 du not believe there is a single person wilhin the sound 
I of my voice who would be indifii^rent to the matter, and < 
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would not unite tn ace the American flog first plnnted at Uie S 
Pole, FiJiK us to the advanUi^es uf ihe Sinitli's Sound route 
all otlier routi^s, for disc^ivory iii the iinexploreil parts of Uie A 
tiu regions, they ui'e but the simple enumerations whicb I *~ 
before loiLde to the Society: 1. Land na a base ol'operatioi 
The opportunity to colonize a. pnrty of hunters and Datives i 
means lo a perraaoent support-." 

Capt. Sitas Bent, late of the U. S. Navy, who rendered ii . 
tant hydroemphicnl services in the Ferry expedition to Japaiiil 
who was uTso attached to the " Preble," under CapL GljOD, In 
earlier visit to Japan, baa also published his views on ihA 
ject of the best mode of reaeliing: the North Pole. Capt. ] 
while on the coast of Eastern Asia, made important obserpnt 
on the EurivSii-oo, or Japanese Guif Stream, which pi 
Biime very interesting analogies to the American Gulf 8 
Tlieee observations are contained in the second volume ( _^ 
Report of the Perry Expedition. In his opinion, every attempt to 
reach the North Pole should be made by following the continna- 
lioQ of one or the other of these Gulf Streams, that is, through 
Bi'hniis's Stridts, or by the Spitzbergen route, which he termi 
the " '^ei'mometrio Gateways to the Pole." lie is, therefore, de- 
cidedly opposed to the project of Dr, Hayes for an expcditino 
through Smith's Sound. His views, Lbouj;h formed independently 
and upon his own observation n and studies, coincide in many n^ 
spects with those which are held by the continental S'^S'^plMt 
in Europe. — Amti-kan Journal of Science and AHt. May, I8li9. 



SOUTH AMERICAN INDIANS. 

Mr. Porter C. Bliss read, at the meeting of the American Asi 
ciation,at Salem, a paper upon a" NewCmssiGcationof the S 
American Indiana, upon the ba^ia of Philology." Mr. \" 
as one of the results of several years iif travel and ini ^ 
among the aborigines of the Argcntlue Republic, Bolivia, Para- 
guay, Brazil, etc., the tliscoveiy tliat tlie nnuifaer of stock lan- 
guages witliin those regions Ims been exaggerated tenfold, and 
tliat there ara, instead of 150 or more, as has been loosely stated 
by the Jesuits and other later writers, but 1^ or 13 stock lun- 
guoges in the southern half of South Ameiica. Of all the»e he 
nod collected vocabularies, having visited most of them as com- 
missioner on the part of the Argentine government, but had loA 
them )iy their solxure, last j^ear, by Lopez, of Puraguay- 

Ur. Bliss proceeded to point out, on a large map of South A— 
ico, the localities of each of the ti'ibes mentioned, beginning « 
(lie Fuegians, and passing to the two i-aces of Patugooian' 
Aranoamans, of Chili;, whom he identified with the Peboei 
HuillEchea, and Aucas, of the Paimpas of Buenos Ayrcs, the „ 
pones, Tolios, Mouoliis, Ocoles, Mataguayos, and fiachicnyi, .3 
tlio Gran Cbovo. or rvgitm between Paraguay and Bolivia, J 

He then dos<-nl)eil the Guai-anii' and Payaguas, of Pamfuo^, S 
j*tnoaniiii, Qiiicliuas, Ajiuirtivi:, Cto\siiaao*.«.uil Chit^uiUiuiS, | 
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Botiria, and gave mriny facts rcppecling tbo cTinmoter of their 
v.irions languiiges. He artverted to the extensive uii'a of the 
Guariini tongue, which extends suhRiiLntlally from Lho ).a PLita 
to the Orinoco, I'mbindng a great portion of firnsil, and most of 
the basil) of the Amazon. He stated Ih^it he hud found the Qui- 
chiia Innguage spoken in Ibe centre of the ArgCDtine lieputilic, in 
the provinct! of Santiago del Estero, 800 miles from the nearest 
point in Bolivia where the same Inngungu is now spoken. Con- 
I Otquentlf, Mr, Bliss considered this province to hare been an 
I Onilyfng colony of the empire of the Ineas. 

Tna languages of the Indians of the Chaco are extremely mea- 

e, and none of them exceeds about a. thousand root-words, — a 

Int which WHS iltnslrated by anecdotes of some curious eiperi- 

__eeB in procuring; vocabulnnes. 

_ ' iSt. Bliss stated that the principle of refiupliealinn was largely 

' «Oncen)ed in the formntion of Ibe lungiiage ut the Incus, and that 

be hail collected, in Bolivia, more than 300 geoffrnphical miiues 

formncl in this way, as Mocivmooo, Coro-cora. Qiiitli-quilli, mid 

riled, as a double red an ti cation, iJte name of tlie furaous lake 

Tf-ti-CQ-cit. He stated liiat, within 200 years, tiie Guitranl lan- 

gQfl^ had andergone an almost complete change; so that, in- 

sleaa of being now, as formerly, made np Irom monosyllabio 

radicals, it is quite aa polysyllabic as most other Indian tongues. 

Mr. Bliss refuted the geographical classification of the naioral- 

iBt, D'Obigny, as separating the same ntces, and tmiting very dis- 

. timilar ones, as the Fuegians, Arancaninns, and Qniehuans, under 

L the Hime group. He slated that his own classilicatian, upon » 

r Ungaistic hasis, had been embodied in a report to tlie Argentine 

■ " emraent in 1883, and had since been adopted by the latest Euro- 

n writei-s upon that subject, such as Dr. MarUn de Moussy and 

, r. Cliarles BoL-k Bernard, in their recent works upon the regions 

if the La Plata. 



NORTH AUERICA, 

L Prof. Morgan, at the meeting of the American Association, read 
ft pnper upon the following topics: 1. Physical Geography of 
portu America, with reference to Natural Highways, and Means 
r Natural Subsistence afforded by its Areas. 2. Agrictiltural 
-• -^slCncB, and the character and extent of Indian Agriculture. 
Uierations of Rovitag and parrlally Tillage Indians; deduced 
D &nguage3, traditijins, and known migrations. 4. Migration 
jfVfllKge Indians; as deduced from the same sources. 
r The Indians, he said, were nations of fishermen and hunters; 
pod afltirwards, to a limited extent, some of them were supported 
$ the products of* iigricultun!. The migi'alions of men were not 
ccidcDIal or fortuitous, but deliberate movements, govemnd by 
Ibw; and the inhial point of miguiiion did not become such by 
Subsistence was the governinR law which controlled 
ttlc iDcrenae and migration of men ; and tuis was manifest in the 
IteigraLJoD of the nboiigines of this coattttj. 
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In ppeiiking of thp geogmphicnl fentnres of North Anprion, he 
diviileil tJii! country into pi-airie, moatitiun, aaii forest ftrea; ttm 
first ti\e lenst, nnd llie laat the most drsinible for Indian nccai" 
tion. He ili'lineil the extent of the prairie, wliicb, be euitl,! 
over 31 paralii^ls of latitude, and 19 parallels of )oiigitudej| 
greatest oxpnnae lueasuiing more ihaa 1,700 miles from no 
soutti, and 1,000 from eiiat to west, cimtaining 800,000 t 
tnilea. After crossing the Mi^Boari, goine weetwucd, the fo8 
decreased imd dieappeored, except iklong the margins of lll« p 
cipal wuter^onraes, and the prairies grew less luxurions ■* -_ 
advanced, until they degenerated into ttarren plains befi>raj| 
Kocky Mountains were readied. As the Indiana had to c' 
their Bustenance by the waj, and bad no means of transpo 
there were only tliree or four routes by which migration wu 
Bible ; and over either of these routes 800 miles of pnurt« UM 
traversed, which Americans, nided by tho advnntagrs of civHi _ 
tion, were, for a long time, barely able to pass. Tht^ae ptwritt 
were never dbcupied by the Indians, innsmuch as thuy wore Gshen 
and huntei's, except to a very limited eiteiit, 

Tlie mountain regions were distinguished for their great length, 
and for their lateral extent. These great ranges lumiohtid M 
well as suggested the highways of inigratiou, and gtive to tbs 
movements a geuenil direction from aotth to situtb, or tho i» 

The forest areas presented tho greatest obslacles and hindrancM 
to the migration of tho Indians ; yet, notwithstanding tliil, llM 
fini'st Indians were found in the strictly fureat nations- 
Prof. Morgan, after si)eaking at some length on the d tft reat 
areas, referred to the means of subsistence which the IndiMU 
possessed, and said that the abundance or scarcity of food most 
ex<?rvlao a great influence over their migration. Tho different 
kinds (if food on which the Indians subsisted, and their modes of 
obtaining the same, were stated in detail. He then cunaidf-tml 
whether tlie natur.il or agricultural subsistence held the matsiefj 
as time adtunced. The art of cultivation, doubtless, Kprttng np 
as a happy accident. Where it originated, it was impossible to 
asccrUun; but the reasonable iofecence was, that it must have 
bt^t'n in a hot climate. Without agriculture, the Indiaus cuutd 
not have reached the second stage of their deFclopmcnt, nanicly. 
villages. In Central America, Mexico, and the West Indian l-rks 
the greatest attention was paid to agriculture ; but the implemvTits 
in use were vei^ rude, and the prodnctions neoessarily small. 
Their efforts were limited to garden spots, where tho soil, if dry, 
was irrigated. Tho methods of irri^ttion adopted by the Indbuis 
were explained by Prof, Morgan. The great drawback to their 
advanccrai-nl, was the coutracced extent of the areas cultivahnl, 
thi' ditllcully of eubiiuing tho forests, which wna impossible with- 
out the use ol' niL'liillic instninients; and extensive cultivation was 
impossible without tho as4stuiice of the horse, ox, and plotigh. 
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This wsa the subject of a lengthy and interesting paper, read at 
the meeting of tlie British Association, by T. Dougliia Foravtb, 
C.B., F.R.G.S., of iho ludian Civil Sei-sice. Mr. Forsyth coni- 
mencei] by observing that be bad no geographical discoveries to 
mnke known, but he pertinenliy asked what whh to be the pi-acti- 
cal effect of all our geographical knowledge? There was the 
work of practically applying the knowledge acijiiired by scientific 
men to the parposes of material progress. II it could bo found 
that s knowledge of geography enables us to open out new routes 
to trade, or to improve oW tortuona lines of ti-affio, those who had 
devoted their time and energies to the subject crusted that their 
enertions might receive some share of general approval. There 
are two great outlets for trade from Northern India. Tbe largest 
trade, in fact a very large commerce, crosses the Indus at differ- 
ent points between Kuirachee and Peshawur, and threading tbo 
Tuioua passes of Bolan, Goleri, Kyber, etc., finds ila way into 
AffgbaRistan, Balkh, Bokhara, Kuban, and Western Turkistan, 
The other outlet crosses the Uimtilayan passes, and enters that 
tTMTt of country known as Eastern Turkistan or Chinese Tartary. 
Having g^iven the history and description of the country north of 
the Himalayas, he proceeded to show why we took an interest i 
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It, and why we sought to improve our commnntcation with ft. 
On more than one occasion it had been asserted that the Central 
Asia trade was a myth, and that therefore all efforts to open com- 
mnnicatioDa with Eastern Turkistan were worthless. He then 
|M>ooeeded to prove that fhun the earliest times trade had been 
Carriiid on there, and was so at the present time. The Yarkund 
ttsden who appeared lost year at Falampooi' brought lumps of 
tflrer and gold in their bags. Kbotan, which is tamed tor its 
~tlk, sent a small quantity of raw produce, as a sample, to the 
Htrket. Turfan wool, which is grown on the Tiam Shan moun- 
lins, and has maintained its cluracter for surpassing eicellence 
" centuries, was for the fii-st time introduced into the Indian 
ket. Precious stones and metals might be imported into 
lodia. in return for which our cotton and woollen fabHcs and tea 
voDld be taken in large quantities. He then referred to the dis- 
oovery of the new route between India and Tuikistan, and said 
tbM trade bad now been established, and a fair was founded in 
the heart of the tea-growing valley of Kangra, to which traders 
from allpartsof the world now came. Mr. Forsyth then described 
the various routes into Central Asia, and, referring to the Hima- 
layas, said that atmospheric iufluences and deficiency of fuel 
vfipart, there would be absolutely less physical difliculty opposed 
*^ nature in making the railroad taJkefl of by Mr. Saundera, from 
, Moreri Lake to Yarkund. than there was in mahing the rail- 
Way from Suez to St. Michel. The impassable nature of the Hima- 
layas was a niyth. Ho insisted that a valuable trade was to be 
Wpened up with Central Asia. 
29 



ItECEVT BURVET3 IM THE STRAITS OF HAOELl^N. 

Crtptain E. C, Mayne, R.S., at the meeting of 
AaaociiitiDn, gave an inlerestiDg accouDt of the recent c 
meat survey in the Sti-nits of Magellan. He glanced at U.. 
tory of the discovei^ of the straica by the fii^at circumiuiTig 
Magellan, and to the geographical position of the stmitA. 
straits are 300 miles in length, snd the width varied from two 
miles at the naiTowest to Id or 20 miles at the wider pai'ts. In 
that distance a complete change of scenery and climato took 






place. At the entrance tbey come upon low prairie land, bare of 
trees, with a bright sky and fresh wind ; but fuilher on they oome 
u^n tuouutaios, lising almost perpendicol-ir from the sea, coverad 
with antarctic, evergreen leaves; torrents of rain, Taried with 
anow and hail, in their seasons. lu some parts tiie rain oeror 
ceased for 24 hours together, and he and his ci-ew had gOM&r 
three months without being able to dry their clothes, exoc^ at 
the engine fires. He referred t<) the great use that was nowmada 
of the straits to avoid the tronblesome passage around the Hoiil> 
Be gave the results of the reoent survey ia which be wju m- 

fagcd, from December, 1SC6, to the end of May last. Hegvrak 
Gscription of the Patagouiaus, and,Fuecans, their manners mi 
cuiitonis. The FulagonTiins were not sucu plants as represented; 
he hod measured one who was 6 ft. lOj in. high ; but the average 
height of the men was 6 ft. 10 in. to S ft. 11 io., and the women 
were nearly as large. The Fuegans were small, badly shaped, 
and ugly. The Patagonians drank very hard, but the Fuegtws 
would not touch wine or spirit of any kind; on the other baud, 
the Patagonians would not smoke, but the Fuegans would smoke 
until they were insensible. The information obtained by Fitzroy, 
-' " ■ - - ■ ■■'■ -■•■-' ... ■ ; ho nosor 



HUUAN BEHAIK3. ^ 

A reocnt discovery in tlie Department de la Dordo^e. Frsim, 
of human skeletons coeval with the mammoths, and undeniably 
tt^portsuning to the earliest quaternary period, presents features 
of such unusnal interest that tlie Frcncli government has sent M. 
Lartcr, tlie palteontologist, to make a report on the subject. IJe 
reports that the bones of five skeletons have been discovered, and 
Ibat they belong to some gigantic race whose limbs, both in size 
and form, must have i-csombled those of the gorilla. But the 
similar origin of roan must not be inferred from «heae analoj ~ ~ 
&s the skulls, of which only three are perfect, afford tKBtic 
fatal to this theory, having evidently contained very volumL 
brains. The skulls are now in the hands of a commiltee ^ 
TaniB, who are preparing on exhaustive crauiological report. 



1 



OEOGRAPIIT 4ja> ANTIQ CITIES. 



EFFECTS OF THE REMOTAl, OF F0RE3TS CFOS CLIMATE. 



. .f^ .^.-..v......^ letter was recently read before the Geogi'apliical 

flodetf or London, which shows the efi'ects upon climate i-esult- 
iag from the clearing away of large tracts of forest. The facta 
"Wen are of universal interest. 

The paper was " On the Effects on Cliniftte of Forest Destnie- 
Dn In (Joors, SouthcrQ India," by Dr. Bidie. This distiict is 
iomposed of hills and valleys, whiuli were formerly covered with 
breslfl. The lower slopes, however, are now denuded, and the 
lainfell is found to decrease with the arboreal vegetation. As 
"Sffards the elevated crests of the Ghauts, which intercept tha 
tin-bearing winds of the eoutb-west monsoon, they would cause 
a Abundant precipitation whether they were covered with trees 
not, but the watar supply and fertility of tbn lower slopes and 
the east are seriouBly diminished by the cleaiinw of 
the hills, and the result is brought about in the follow- 
way : The natural forest acts as a check on the too rapid evapo- 
on, and can^in^ off by streams, of the rainfall on the surfaco 
•Vt the land. As the rain descends, it is gradually conveyed by 
"^e leaves of trees to the dense undcrgrowtu of shrubs, and carpet 
r dead leaves, and bolow this it encounters a layer of vegetation 
lonld, which absorbs the wat«r like a sponge. By those, aided 
f the roots of trees, the moisture is ti'anaferred to the depths of 
leenrUi, andareservoirof springs Is thus formed, which keeps up 
perennial supply of water to the lower land. But rain falling 
■ the bfti-B surface of cleared lands runs off at once by the near- 
it water-coarses, and none is retained to keep up the now during 
~ di^ season. Beside which, evaporation is bo much more 
idant from a etirface exposed to the rain than from land 
~'J by a cloUiing of forest, and tlie flow of surface water 
i sweep away the clothing of soil and render a didtriot 
Mtorly barren. There is no doubt that this is one of the main 
«Mises, in billy countries, of drought and floods. In France, for 
' tance, since the mountains of Auvergnc and Forey have been 
denuded of forests, tlie Loire has Dcen constantly flooded, 
occasioning va^t destruotion of property. The same cause, in 
'.Igeria, has caused frequent drouglits, and the French govcm- 
lent have lately been considering the proposition of aomescicn- 
men to replant thcEc districts with trees. 
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In Dr. Foster's " Missi!isip])i Valley," the author ^vcb an 
noant of the extent and distribution of the i-elics of the ancient 
[onnd-BuilderE, a race which, long antecedent to the North 
American Indian, once occupied the region of the great lakes and 
"le Talley of the Mississippi. The trees which covered the 
^lonnds when first discovered by the white settlers differed in no 
degree, citiicr of size or form, froiu tliosc of surraunding woods. 
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Investigations by tlie geologiat and the andqnary have pmvcj^ 
bejond a doubt, that these mounds were formed bj human b ~ '' 
Brideace afforded bv the earth-works has also conaected 
builders with tlie ancient copper miners of Lake Superior, 
ojienttiDns represent, probnbly, the most extensive pret 
mines ia the world. Dr. Foster points out that the number 
magnitude of these eavth-works aot only indicate a vast pop 
tion, but also a people eubsUting by agricultural pursuits; u 
mere nomadic i-aoe, subsisting by the chase, could have dei 
the time necessary for the formation of snch extensive BStil 
works. The enilh-work at Cahokia, Illinois, is 79 feet high, 
has a base of GG6 feet; while the famous mound at Grave On 
Yirsinia, is 70 feet high, with a base of 333 feet; and the DM 
rank is that of Mianiisbur^b, Ohio, which is 68 feet high, wU 
base of S84~feet. Near Newark, Ohio, the circles, squares, pa 
allel roads, and torauli eitend over many leagues of groi 
and outrival in cnbical ooutentstho great pyrnraiil of Chaops. 
Their weapons were spear and arrow-heads, chippea 1 
much skill out of bornstone or schists ; hammers, gonor 
of porpliyry, grooved near the head for tbe attachment of 
witbe; fleshiug instruments of the same material, brought 
to a blunt edge ; pestles for ci'acking and grinding cora ; 
of steatite, or chloride slate, pierced with holes to gauge tlie ai 
of the thread in spiauin^; eircular discs, like Weights, and k 
cave on bolh sides, ordinarily of porphyry and grooved ; dr 
ments like plum-bobs, double-coned, or egg-shaped, and piere 
or grooved at one end for the attachment of a string made' _^^ 
specular iron, like that of Lake Superior; lastly, elaborate 
wrought pipes, showing that they indulged in the luzniT t 
tobaceo, The^ mined eKtensiTel;r the native copper on tbe sbon 
of Lake Superior, and wrought it into knives, spear-heads, ebini 
bracelets, and other personalomaments. They were unaequainW^ 
with tin, and had no alloy; and there is reason to believe tb' 
did not even smelt the copfier, but hammered it cold. They h 
also made considerable advance in the ceramic art. £r- FqbU 
concludes that the Mo and •Builders were an industrious,- peacebj 
and numerous race, pursuing agiicultnre as a means of snppofl 
maize being their staple arlicte of food ; ruled over by a deapotii 
government, under whose direction their great pnblio movemeiil 
wei-e canied out; and,la3tly, that their extermination has results 
from the invasion of a less civilized but more vigorona i 
warlike people. 



THE FEBPORATED UPLEHEtna OF TBR BTONB PBBIOD. 

Sir John Lubbock and the other nrchEeologists are inclined 
r bold that the perforated axes and haiomei-s of stone are coot 

With the commencemeut uf the bronze period. Tliat many oC 

' tliem really do belong to this period there can be little doulitt 

ainee bronzes and slone are frequently found buried together, and 

s well known that stone <Nu'A.Y>oaa coaUnued to be made and' 
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nsod aft^r the introductioa of bronze. But tbia bj no menns 
proves that ull {mrforuicd stone ini|>lcmeiita ai'o to be rel'eiTed to 
iJiis perioti, and tlio present nnmlior of tlio "Arehiv fiii' Antbro- 
pologie" contains a naper by Rau, shonin^ the mode in which 
tliey might be fonac.a before n knowledge ol bronze existed. M. 
Baa coDsidera that tlio holes ivere made in two ways, or perhaps 
by means of two different borers, The more higbly'flniaUed holes 
ure of equal diameter throughout, and present a smooth surfiicc, 
and exhibit at short distances from each ether a succession of cii- 
cular groorea. Such perforations as these, he thinks, were effected 
b^meaas of a hollow cylinder of bronze. But there is another 
kind of peifoi'ntion, the surface of which is more or less smooth, 
btit which Is not marked by the lines or grooves above mentioned. 
These perfomtiana are constricted in the centre, so as to present 
OB section more or less of an hour-glass form, indicating that they 
have been bored in from opposite sides. These, he thinks, belong 
exolusivelv to the stone period. In both methods it is probabie that 
hard eana and water were employed to assist the process. His 
View U supported by an examination of weapons in which the 
perforations have not been completed, but carried only through a 

Eirtion of the thickness of the stone. In the former class of bor^ 
ga the hulo on section presented somewhat of the appearance 
ttAt would ba presented by the bottom of a champagne bottle on 
section, tiie pertphorv being more deeplv bored th.'in the centre, 
^^iriiUst, in the latter class ot boiings, the bottom of the depression 
^^bnu aimpty rounded and rather narrawer than the superficial 
^^bargin. ii. Rau has been able to produce borings in a hard atone 
^BjlKnctly resembling those on the weapons of the stone period, with- 
l^ttt the aid of any metallic instrument, but merely by means of 
^^Wb rounded extremity of a piece of hard wood made to rotate 
with a bow-drill, tag;ether with a little sand and water. The stone 
on which he experimented was a piece of diorite, so hard that a, 
veil-tempered knife-blade only mnrked it with a metallic streak, 
■aid of the same kind aa that forme riy employed, on account of its 
eombiaing hardness with tenacity, in the ctinstmction of various 
weapons during the stone period, and still used for the same pur- 
poses by the North American Indians of the present day. In 
^^Wmmencing the perforation, which required infinite patience, M. 
^Htau found it advantageous to attach a piece of wood, with a hole 
^Hr ft, on the stone, which prevented the boring instrument frain 
^pberpelually slipping off. Two hours' severe work were required 
^^o deepen the pcrforalion by the thickness of an oi'dinary tracing 
with a lead pencil, and, though with many interruptions, he was 
ftally two years in completing it. It was found requisite to add 
iVesh sand every 6 or 6 minutes. "When serpentine rock wos ex- 
perimented on the perfomtion was accomplished with vety niucti 
E greater rapidity. — The Arademy, Nov. 13, 18G9. 

KDUAN REHAIN3 FItOU THE CAVE OF DECinQ0EL. 

This cavern is situated in a limestone cliff on the nortli side of 
le valley of the Aveyrou, Department Tavnc ei, Garonne. Al- 
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though thia deposit is chiefly rich in remains of the reindeer 
wild horse, — bcith of tbeee nnimals bnviug been eaten in gi . 
numbers by the ancient denize n a of the cavern, — tJicreisherGKI 
tfti absence of the remains of the cave lion, cave hear, hjeutt, ai. 
those large extinct p&uhjderma that have elsewhere l>eeu round 
ossiferous deposits. Of the existence of enrlj man in WmU 
Europe with the mammotb, rhinoceros, hyena, el«., there can m 
be little doulit; but nt the timet when he occupied the caTMi 
Dordogne and the Avevron, and left behind, in the hearth staff. 
these caves, such indubitable evidence of his long-continued ro 
dcnce, the larger pachyderms and more formidable be&sts of pi 
had apparently given place to vast migratory herds of reintU 
and wild horses, upon which the cave men subHistod, »nd of t 
bones and horns of which their weapons of the chase were tmi 
The mammiLliaa founa of such oaves as Kent's Uole, Torquay 
Genisla Cave, Gibraltar, may be more vaiiod and recoana" 
but as regards the excellence of the drawings of animals on a 
of the hones, the fine workmauahip of the barbed harpoons 
bone needles, no cavern has yielded a better or liner eerios I 
Bruniquel. — Quarterly Sdmce. 



Kent's 

Mr. Fengeliy, F.R.S., at the meet! n°; of the Biitjsh AssociaUo 
was called on by the President to rend the ■' Fifth Beport of tl 
Committee on the Exploration of Kent's Caveiii." He said th 
beneath the floor of the "vestibule" was a layer of blaclc bo 
6 to 9 inches deep, which had yielded 36li flint implement 
bones and teeth of recent and extinct animals, charcoiil, fll 
cones, etc. It bad been objected that people conid never hat 
lived in the ctiverns, because smoke would have sufibcated 



An experitnent wliich had been tried, in burning six fagoU 
wood,' showed the fallacy of the objection. In the explore 
of the cavern, a daily journal had been kept, and every ciroom 
stance was noted down. 3,918 boxes of fossil bones had ' 
found, and these Pi-ofessor Boyd liawkins undertook 



the purpose of determining the species lo which the;? belonef 
Among other objects a bone needle had been found in the bui 
band beneath the stalagmitic floor. The eye was capablo 
canning a thread the thickness of thin twine- A bone narpoc 
or fish-spear, forked on one side only, had been met will 
Oihcr undoubted evidences of early human art had l)een fou&' 
DuHng the years 1368-9, M.r. Everett, who is engaged b^ tl 
Rnjah of Sarawak to explore the caves of Bomeo, visited Kent^ 
Hole for the purpose of familiarizing himself with the mode oC 
operation. Mr. Fengeliy then detailed tlie various layers nndat 
lying the stnlagroitic floor, in which he was aided by a scries ti 
large diagrams. The cave earth, or floor underneath Ibe sti 
lagmite, was full of flint implements, teeth of the mammotb, 
bear, hyena, etc., and gnawed and split bones. Ingcription 
dated l^ bad been found oxt th« aia^^imii'^ -tiaJla of ilurt ["* 
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of llie cavern known as the " cirpt," The deduction drawn by 
Sir. Peiigelly was thul tiiis period of time, nltliougli iho dripping 
of wtucr WHS Tery copious, bad been insufficient to coat over nua 
oliliieral« the writing. Tliia gives some idea of the immense nge 
of the alnliigmitH fluor, and of the time occupied in its fonnittioa. 
Beneath tlie earth was a breccia, and up to last year not t've 
slightest traces of man had been found. This year, however, a 
fiint fliikc was met with, thus carrying the antiquity of miin 
further back. A monthly report bad been sent up to Sir Charles 
Lycil. In some places the staldgmitic floor was as mucli as 
13 feet thick. Associated with the flake were the remains of the 
cave-lion, the cave-bear, mammoth, etc. In fact, this was the 
most important anthropological rclio which the cavern had 
yielded. Mr. John Evans, F.R.S. , had seen the flint flake, and 
had declared it to be of undoubted buroan workmanship. 

Professor Boyd Dawkins i-eiid a few notes on the mammalian 
remains mentioned by Mr. Pvugelly. tie showed that the vari- 
ous strata of the floor of the cavern contained remains of ant- 
nuU of different epochs, from the postglacial upwards. During 
the time the black or upper band was being formed, a race of 
cannibals inhabited the cavern. The older deposits contained 
remains of the glotlon. a species of hare larger than the existing 

r, the beaver, etc. Mr. Dawkins concluded by remarking on 
vast antiquity of the human race as indicated by the Iact4 
—mentioned in the report. 
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IlaIlRa7 carrlaitei — wli;r da thejr oi- 



Bailway, Ifae Channel IB 

Rallwan of India 18 

Salnftll and lemperatDic, planetary 



Ba^atlon of bMtfhunUieiBoan... 

Sapid ebanso of rauie 

^U*,>leel 

RaJIwar. narrow nnge 

KaJMeiDUing derree.T 

Bailrosda and eleitrfslt* 

SaUa, Anerlsan 

" teat for atwl 

" ■leet'caiipcd 

" ateelheaded 

^& BeprodoMfoB In ■ flab, ibinlar mode 

^K of. 

^B BnUllIn remaloa 

^^H BnningragaMble oila-I 

^^H BepnMlnoUTe organa of lldiens. 

^^H Boeaniboi on raatertma fli for reilat- 

^^m iuTeryhlgb lemperaturre 

^^m Itolntnia betmen the Intcnilly of 
^^B B^t prodaoed fivm the oomliDi- 

^H Hon of lIlQDilnatlnB t-a, and the 
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Hcannl fbr alkali 
KedDcdoB of oxidi.. v, 

RKaearoliea on realn*. . . 

Ued Sea and the UsdUenWMM^ M 
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RCKardiel, lllbogrraUn. 
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BockyUoDDtalna, trend of tlw.. 

eoBllotho... 

■' Alpine ngim 

Route to the Korlh Pole 
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Rock salt prlama 

Roller, moga mblnr Inldne— ■•••«4 
Royal Polytechnic, IndueUoa Ml i|| 

Saftety, Bllra-clTwrlne. . . 
Salt (lepoait near Br-"- 
Safety Mvtliqiea... 
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SeheeUlo, 
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deptba of* . . 
Ses-dsptlu. 
Sea, pGoipl: 

I^Mtla^ of p 

reaplratloD. 
Boa, bollom o' ' 

Bea-golag ablpa -,.. 

Sewan <|oealloD 

SeleoUon, natural 

Seabaalna, deproaalon of... 
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Seaweed dnareoal. *..>•••-•■■ I 

Stalpa, UfbU 

SUrerlBK eaal Iron—......... 

Silica, naiT form of. — >•■ 

SllTer, determination of..—*.. 

Siphon, iBTcrted ..■ 

SlguBlIlng on board the oable m 
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Sliding of oar-wbeeb..... 
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Smelling, carbnrliing, and pntUying 

Solar heiiVasamoilva power 7) 

Booth AmeHcan Iqdlaaa and Ma- 
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^' FniKli AUbdUi] 101 ^H 
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Talegnpti, Iiido-Europemn 1D7 ^H 

" toWtpriie lis ^™ 

Tbenno-eliKtric pile, new 147 

IngperWof iDluroMtioIi B27 

TlileMfli. Igg 

Tfonlng by moist war 224 

Time-tab 111, FudHiKoil road II 

Tin In tha Hlilt of Maine M( 

Tomliman't Iheor; oTboiUna. Ill 

TopM 1127 

■uruplng of IM 

Tndo roulei belweea Northern In- ^ 

dia and Ceatrsl Alia S37 _■ 

Trado. InaueDoe of, on cholera »1 M 

TrmufualDn of blood EW ^M 

Tranimlialon of gaiei through ool- ^M 

Inld lubiCancei 18V ^1 

TranipareuL paper -..kUS ^^ 

Trend or UiflRobkrHonlltBlDI ttl 

TnineEU of Vaoui 3tt 

TracHuQ, reiUtance of roadi lo H 

Trcatlna (ritrie ftbilci in 

Tuilfsorthnmamtniitii KM 

ToberclnilDooilabUIty of. 300 

Turaclne 2M 

TungiUle of Uarlum ZIS 

~^--iel, new Tbamea H 

propoMd under the Britlih 

*^CliannBl S8 

the Sntro 97 ^^ 

UoDtCeoli 97 _^H 

Ttibm, cut-lroQ 130 ^H 

THlilghtandPhalograpbr IM ^H 

ryndail'i thearj of comeM 32a ^H 

dlKovery K» ^M 

on blue color ofthe Bkj U8 ^H 

UDlfbrmltTOfweiEhtiaadealiu.... 70 ^H 

UntieallUtiliieuoflroDiIove* m ^H 

Uranium 22S ^H 

Urea, formaiion of. 2311 ^^H 

ini.lJghlor. MO ^" 

■atiou of ctaroms alnm 200 

Vapon, action of light npoii.......1(a 

"—- »u<er'» liUnd, natlvet of. WB 

inatlDD Z7S 

EltjT of clectrlo wmnU lU 

Ve^tv ot Inueli' wtnga durlnt 

night .T. 307 

VertRnniIsi, daTelopmeol HM 

Trnebmts remain! In Nebniita....2M 

Veniu, ttanalli of >e> M 
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BUOB MILLER' 
box, embeoed gIdU 

UACAULAT or 



A Critique I^am Uu( 



] 



donla anil i^iiuoln's IPuIiIirations, 
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Kuuia, U. D., McDiber ot tbe Bdentiao Corp* RttMlivtl to the Kipcdltluo. 
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